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£ ^7)^ ^O] 7 fl^ BGA sfl^Hl #tb 

^<^1 ^ ^E]^ BGA 5fl7l^^, ^l^^c *J ^ll^^^sfl-E.1- ^P-ti]*! 

BGA ^fl ^1^1 ofl 5a ^ ^li ^ ^2^Hfl^d^ *^^M] a] S 

^ll^l^aflH. ^ojj^ ^1*5} *m<4 ^7l^o.S ^sM, n ^12^^-^r-B- *fll 

^E]^ BGA 3fl7]^l7> ^^^c|-. 
£ 6 

BGA, *H?1*1, 3*1, ^tifl^, 
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IL*)^ BGA ifl ?} *1 {Mul t i-chi p BGA package} 

£ l^r ^Hfl^ ^E^^ BGA 3fl7l*l^ 7fl^O.S M-Bf^ ^3£o}cf. 

S. 2^ Qjyo^^o]) 4= BGA 3fl 71^11- 7fl ^ O.S. M-E^ 

£ 3aTr H^H^I oHE ^e]^ BGA sfl^l^^l ^lll^Bfl-ti^ofl tfl^V ^flHfl 

£ 3b^ I^Hjofl 4s. ^e]^ BGA s|)7l*j<2] ^flufl-a^ tfltb ^«fl 

£ 3c^ £ 3a^ T^-^-ofl tfl^r 

£ 3d^r £ 3c ^ K-K'^l tfl^r ^S^l 4. 

£ 5a^r ^^H 6 !! BGA 47]^^ *fl3«*!^Hl « 

£ 5b^r £ 4°1H£1 J-J'ofl cfl*}- ^-^iolcf. 

£ 6^: ^^Al^ofl Of^ BGA 2fl 71 ^11- 7)1^^0.5. 
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£ 7a^ ^^Al^oii 14s. BGA ^l47flBfl^^<Hi cfl^v 

-£ 7bfe ^- ^^Al^ofl rcj-s ^e]^ BGA 2fl?l*l^| *H5*l)tifl*I^H ^ *flflfl 

£ 8a£r £ 6^1^ ^}2^^7\ ^BlHH^l 33 Nl^i-^Ei 33 N5?}*H cfl 

£ 9a^ <m*\*))°\) 4^ ^e]^ BGA sfl7l*lsl ^6:«*I1H1 tfl ^ *fltifl 

^1* 7fl^-2-5. M-E}\fi ig^^olcl-. 

£ 9b^r o_^ AHH rrf^- ^E^ BGA ^71^1^ *fi7«^^Hl « 

£ lOa^r ^^Al^ofl 4a ^e^ BGA ^flHfl^ <>)1 tfl^ *fl 

£ lOb^r <g^X\c$<$ BGA ^71^1^ *fl9:«^^Hl *fl 

£ llaxr ^-^^ ^^Al^ofl ccf^ ^E^ BGA 3fl7l*H ^lo^afl^^^ ^ 

£ llb^r ^-^21 ^^AHjofl af^ TgE^^ BGA sfl?l*l£) *fl 11*11 Hfl-Sd^fH cflt!: 
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5. 12a^ -g- <^^Al^ofl 4a BGA sfl^l^l^ ^12^yfl^^^l tfltb 

51 12bir ^^Aj^ofl 4= BGA ^71^1^ >Hll3^fl tifl #^°\] t%i& 7>fl 

£ 13£- -g- ^^Al^ofl afs. ^e}^ BGA ^3 

1:7]# 2:£*i^ ^ 
3:-&<3sM°l 4:-g-^l7fl 
5:^1^ 6:^12^^ 
102:^3^2)] = 105:^3^1^ 
109:^13^^31]= Ii0:^ll2^-^3f| = 
200:^l4^aH^i^ 208: 3*11 «fl^ 
209:^l4^^2fl^ 300: 5^) wfl 
302 : *)1 5^ all JE. 304 : ^ 4^1] wfl ^ 
305:^l5^^sfl£. 306:^]6^^sfl^ 
307:^6*1^; 
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<35> aVS^l^S] 7 >^tr BGA 3fl7l*Hl ^tr Ji 

JL, All ^iHH^ol ^yfl^ ^ S 7> 7fl^d^ ^E]^ BGA *IM*H ?M 

4. 

<36> ^tifl^d^^- 5fl7l^l*>^ 7l# 3fl 7] ^ 27fl ^flflfl^^^- B) = 

^°J o m 7l^ofl -g^fe 7l#olcf. 4^*1 , o] ^o]]Ai BGACbal 1 grid array) sfl7l*l 
^ ^^(j£®)6fl s-l-f-sq- #7]q <£^o] 7 }^ t }^ Bfl^^ 

3E.^^ !-( conductive ballH ^>-g-^4. 

<37> £ 1^ ^Efl^ ^E^ . BGA 2fl7l^l(Ml)^ 7ti^*)O.S. l+E)-^ ^^^ojcf. 

<38> £ lofl «>sq- ^ ^eflo] ifl?l^l(Ml)fe, ^ Si ^ «^ 

(10X20), ^l^ = (bump)(5), 7]^r(l), -g-^ SH <^ (bonding wire)(3) , ^1^(4)1- 

<39> s>«. ^ #jjL 7flyflAi^(io)(20)^ zj-zj-jq (active layer )°1 Ji£ 

<40> ^>«. 7.flwfl^^(10)^ OV£^^(ll), ^ ^ll^^#(13), 7flHflAj(14) £ 
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<4i> «>S.^1^(11)^: ^lEi3iflc^ a]-£^^o.^i n. ^ ^3fl = (chip 

pad)(12)7> HfllSlJl, ^ ^2j) = (12)7 ^ ^^5]5ls. - o_ s zp.^^ 3flAlHflo]^ 

^(passivation layer; £^13*1 &^-H Sl^f. ^ (ll)^Hl^ 

^3t(l^(i2)7> 2flE^(patterning)€ ^ ^l€^^(13)ol ^r^r 

^1^^#(13)^H1^ ^ ^wfl^i(l4)ol *}Jf *flufl>id(14)£: 1?}Jf ^sfl 

S.(12)sf ^7l^^S <£^Q^. «>£(14)£: ^^(12)^ afl^^ 4^ 

^ll^^#(13) ^ ^ ^wfl^(14)^Hl^ ^^(bumping pad)(15) ^ ^ 

^(bonding pad)(16)7l- ^e^^ <5}«- ^ 2 ^^^(i7)c>l ^^tf. 

<42> 7fltiflAi^(20)^ ^ ^-£^11^(21), tfJf ^]l^<a^(23), ^ ^wfl-tl(24) ^ 

A o Vj f ^112^^^(26)* i^W. 

<43> ^£^1^(21)^ ^^JE.^ tO-tr^ ^Tg^-cHl #-»f ^sfl^(22)7}- 

tifl<l£]jl, ^ ^3fl^(22)7> ±W$\Sm fAS 2|]AlHflo]^^ 

(passivation layer; Q^r)o] &Ct. ^ ^:E*fl^ (21)^1^ ^ 

^5fl = (22)7> ir.#5il^ aflE^^ ^l^^#(23)ol ^^tf. A o VJ f *Hl^<3#(23) 

A oHl^ ^ ^«fl^d(24)ol ^5]^, 7flafl^(24)^ ^ ^3fl = (22)S!f #71 

^^^cf. ^ *lH*i(24)^ ^tifl^i^(lO)^ ^ 7flafl^(i4)<^l tfl-§-£]£ 

^ ^^(22)5.-^ ^1^(20)^ 7\^7\^V\x] 5Lx$\sL ^^t}. # 

^ ^11^^(23) % ^ ^«fl^(24)^-°ll^ ^ ^^sfl = (25)7> sflEi^^ 
^l2^ < ?l#(26)ol ^g^tf. ^ ^^2fl = (25)^ *H«ti^(24)^Hl ^^cf. 
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<44> *H1^H(5)tt ^ U-^^ 2]*}^ ^ ^^^ = (15)(25) *>°H 

-§-^4. ^, *)U^(5)^r ^ * W ^^^^(15)(25)» ^7l^o.S ^^Aj^uf. 
4^1, *fll^H(5)^r ^ ^ ^*H:E.(12)(22)a] tifl^^-a- nj-Hl- ^Izl^zl ^EflsL 

Hfl^SlJl, ^ ^ ^ ^wfl^(14)(24)-§: ^7l^o.S ^^Aj^cf. 

<45> 71^(1)2] ^(_h®)£- «5>Jf «^(10)<5} Wj^^o. ^ ^^^1^, 7^ 

(1)3 ^(JSSH^r l-(2)ol tifl^l^cf. s.#s$ l-(2)^r BGA 3fl 

7l^l(Ml)l- ^7l^O.S ^^Al^lcf. 
<46> M.^Sfolc^O)^ is}* «^(10)3 ^ ^Sfl^ (16)^- 71^(1)* ^71 ^0.5. 

<47> **l*||(4)fe ^ ^ (10X20), ^sf°l°1(3), neU 71^(1)5] # 

<48> neW, °13- #5fl3 BGA 5fl7l^l^ cf-g-jz}. ^ ^-^l^o] oirf. 

^ *r€- -§-^1 ic^l ^(simultaneous switching noise)7> -fr^S]^ zflafl*!^ 

^i7> sw. 

^M-M. ^^(cable shield)7> <£^-£]^ 7^ SUE. y o >A r( common-mode radiation)7> 
*M 4^^!: EMKElectro Magnetic Interference) ^r^\}7\ ^sfl^t^-. 



77-9 



1020030026581 %^ <Qx\: 2003/5/10 

<5i> ^*fl ( jl4- Als^i^ ^-f , ^efl ^e]^ BGA sfl^l^l^ 4^*1 ^lE^^^d 

(interconnection) ^p-^^l 7l^g <?]^ H^i(parasit ic indue tanceHl ^flwfl-tl 

<52> a. ^-c. §.^1^ o. ^j^^ 7 l o>^ ^^.S^, ^ ^ 

^7l3AS ^l^wfl^i^; £.^-*Kr ^ll^wfl^^; zl ^l*!^^^ zl afli^ 

311^.7} uf^S} ^^^rS^l^^, ZL ^I2^3fl = ^- ^7l^O.S. ^^5]^ 2 «fl *i S.^} 
JL, ZL ^|1 *2 2fl2*fltifl#ol J±51^- ZL ^l^H^^Hl Wfl^Sl^ ^I27fl 

*fl^; =l 7)ll ^ *ll2;<fltifl^HHl zj-z}- ^ ^ 2 ^3g3flcs. ^7]^^s 

^ ^l^IE; zl ^l^flwfl^^^. x]*] ZL^§>^ 71^; ZL *)U«^<H1 D >^^ ^sj) 

= 1- ZL 71^4 #713.05. <g^A] <2}-°H ; ul ^ 7) ^ ^JjL-g. ^l^O.^. <g 

^l^lfe #(conductive ball);-ir ^wl«]r <£e^ BGA 3fl7l*H 5^*1, zl 

^ ^fltifl*]^, ^ T^sflJEl $H ^ ^3°! ^ s tfl*j=5^ Till ^ 7fl27i^- 

AA it*}i; ^ *fll3l^S-8r, ZL 7]ll^^^3fl^. ^ ZL ^ll^^c ^oflA^ ^ 
O]^ v}^<% &7)Z*<LS. I ZL 7)12^^-^, ZL Tfll^^^Bflc ^ ZL Tfll^ 
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^l^sfl^ ^7l^o.S ZL ^I2^i^^5flc ui ^ ^2^^^3fj| 

<54> £ ^3 ti>^tV ^A]^ofl S^lg, ZL ^1*1^-8:, ZL ^ll^^l^^l n>S5] 

<55> -g- M^o] ti]-^-^^- ^AHH o]^, ZL ^fll^f^ ZL *lU^2l)^7l- 

^lll^#^-l- i^}ZL; ZL ^11^^, ZL HU^Q^^^ 31 =L ^ll^^l^3fl= ^6\]X] 
^€ ZL *filii#^» W*>^, 3#*Rr ?J;-g- ^$<L3. 

<56> Mj-t^ H>^t!- -^MH ^*>^, ZL *Hl^^, ZL ^l^tiflAlol ^#5]^ 

<57> ^<Sj H>BJ-^fV ^Al^ofl S^ig, ZL ^l^^&o] ^-f-^^r *l]l#* 

(slotH ZL ^ll#^l tVtf. 
<58> ^tgo} W>^*V ^Al^jofl o]^, ZL *fll«^£r, ZL 2jU#* iflbfl tifl^£]^ 

<59> ^r$<$ «>^tb ^HH ^^S, ZL *fll«^£:, ZL ^ ZL 1 

^uflAl^ io^ til o.ofl ccf^- o^c]^ (impedance control)7> °) -f-^ ^1 ^ ^|l3fefl 
M- S^-^Ccoplanar waveguide; CPW)# JL^-^fe ^-^^.5. 

<60> i^o] H}^^ ^HH Sl*>^, ZL *)]2^^8:, ZL ^^JE^^Hl n>^5] 

<61> • Uj-rgo} W>^tV S]*>^, ZL ^2^^ ZL ^2^2fl = 7> 

*1l2^#-*f-& i^-^Zl; ZL ^]2^q-^, ZL ^1^^^2fl= ^ ZL ^ll^^l^^iEL #ofl^ 
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<62> Tgrgcq tl}-B^*)- ^AHlofl Sl^, ZL *fl2*lq-53>8-, ZL ^l27flafl^ol ^f^fe- 

^l2#ofl ^3^r *Vcf. 
<63> m. wv^cq y>^-^t> ^HH zl *\)2^#2] ^§>^ ^12^o] 

ZL ^12^1 aQ^fe 3* ^^JAS 
<64> i^o} H>BJ-^^V ^Al^jcHl ZL ^2^Hfl^^r, ZL *fl2^* «fl *1 3^ 

<65> ^. y>sj-^*]r ^ahhi zl *fl27fltifl^, zl *fl2^-£) zl *fl2 

7flafl^^ s.o\ ul^ofl u}-e}- ^sq^ *1H( impedance control)7}- o]i=Lo^]^ *fl2^-I-Bfl 
M- -£2}-^r(coplanar waveguide; CPW)^§- i^>^ 3*^§r ^ ^.S. &t\-. 

<66> y^o} y>^-^*V o^^, ZL *l]l«^£r, ZL ^ll^^^l ^S\^_ 

*\ zl ^l^q-^ 7}^o.S. zl ^12^^-^ aicfl^^l wfl^Hl^ ^13€^# S.^\ 

31, ZL ^13^^-^ ZL afll^^sflH. ^ ZL ^]l^^l^5fl= M^l^ ^71^^. 

<67> ig-tgcq ti}-B^^- ^Al^oll o]^, ZL ^M*!^, ZL ^2^^<Hl cfl^S]^ 

*\ ZL ^2^^-^ 7l^o.S. ZL ^11^^^ aVcfl^^ afl^sl^ z\]4# ^ 

JL, ZL ^H^^hgr ZL *fll*1^2}lJEL ^ ZL ^1^^1^3fl= ^oflA} A] eM ^ o^^ sfuf^ 

^7l^O.S ^^Sl^ ZL ^12^1^^211^ ^ ZL ^12^*1^4= ^<*IH3 ^M"^ ^7] 

3^ ^ tb4. 
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<68> H}^^ ^A^Hl 2\*}i£ t ZL *\] 1 ttfl ^ ^ , ZL ZL ^1^3§ 

sflc a^o], SE^ ZL ^fll^^l^- ZL ^ll^-^sflc A^olofl ^3^^^^ ^ jc^j,; 
ZL ^l2^tifl^i-& ZL m^^n^} ^-§-3^ ^4^^* i^*H; ZL 43 ^ ^14 

*}^2l]£L!- #7}*\SL$. ^^Ai^l^ ^12^ Hi- ?A;^r ^io S 

<69> -a gMgoq n}-^ BGA sfl^lb, ^l^sfl^l- S^-*Hr *ll l^VE^ ^ zl 4 

l^n^Q #7}^°_g. ^]l^«fl^^ S^Rr *fll*fl«fl^; zl 4l^n^} tfl 

-§-51^ ^12^4^1- £Mb ^] 2 a} 51^^ ^ ZL ^12^2))^^ ^7l^o.S. ^^E]b ^2 
*M^* S.^\J1, ZL 414^^ ZL ^l2^wfl^o) rfl*j:£] £ s. zl *\U^n^^°\] o] 
A tifl^s]^ ^flwfl^; zl A\ ^ ^2^tifl^-^Hl AA A\ ^ ^2^^5)1^.1- 

^7l^O.^. <££X\ 71^ ^ll^H; ZL ^l^fltiflAl^^ ^1^1 ZL^Kr 7 }&c- ZL ^l^fl^ 
°11 ^-^Sfl^l- ZL 71^:4 ^71^ AS <£%*\7}±r £-^£M<H I ZL 71^4 S>]«- 

» ^7l^O.S <£^A] 71 ^ 51*1^ ^"Wltb BGA 2fl7l*Hl ^o^, zl ^ll^ll 

tiflA]^-, ZL ^]l^5fl = 5^ ZL ^l^^iEl Alo], ZL ^ll^^2fl = ^ ZL ^l^-^2fl^. 

^M°fl ^I3^^§3fl^.# t\ S.^t;}ji; zl *\}2*M#-£r ZL x\}3*£ r$ ELo\] rfl-§-E]^ *ll4^ 
3fl = l- c] i^-^H ; zl *I13 ^ ^H^afl-E.* ^7l^^S. <S^Al7lb *fl2^» xy\ 2. 

<70> i^oj «>^tb ^HH ^*>^, ZL *fll ^ ^l2^Wfl^i^ A>o]ofl ciD] 

(dummy ball)-!: 3L^v\±± ^ tb^. 
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<72> *fll^Alo|| 

< 73 > s. 2±r ^*%$\ H^HH nj-g. BGA 3fl^l^(M2)# 7fl?f3 M-E^ # 

BGA 3fl7)xl(Ml)^ ^j^sq. ^oj^ ^ ^ 7 |H 7}^ iMa-^ #5fl 

<75> £ 2^ JE^S} W>2]- ^O], Mj-^o) oj^ HH ucf^ ^e]^ BGA sfl ?1 *1 (M2) , 

*Hl ^ ^2^«fl^^(30)(4'0), ^ll^H(5), 7)&a), -g-^£f°M(3), -§-^1^(4)1- 

<76> ^ ^2^yfl^^(30)(40)^r AA$\ %^°] ^iS. ^ o-);* 

<77> *M«ti^(30)£r ^11>£^1^(31), ^1^^(33), *Hl«Aj(34), *U#^r 

(37) ^ ^12^?1#(38)* S^tr^r. 

<78> *fllWV£^(31)£r ^]E^5fl^^ ti_V£^0.3LAi ZL %^^^ 0 H1 *fi 1^ 2fl £L (32) 7> tifl 

<i£U, *fll^2fl2E(32)7} ^Js)-^ ^^«flo}^#(passivation 

layer; S^s]^ ^)o] ^^^^ oji^ *fll^ 4^(32) ^ ^-f^lw^r ^ 

<79> olarHA^ *i^(30)-§- *llS*Rr -g^tr^. 

<80> *U^sflJEL(32)7 r n>^=i ^1*ME^(31)* §wl^cf. 

<8i> 115^ cf^-, ^1^0^^(33)0. tg^Rf cj-7111- ^ltiV£^^(31)^Hl ofl^v 

^1 ^ ^3. iS^*V ^, ^ ^£0^ ^Sl-Al^ ^ll^<g#(33)* 
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*8^*m^. *lll^sfl:E=(32)7> ^ll^#^-(SAl^^l &&)7} *$^S\5L^ x\]l*£<£ 

#(33)-ir *m*ii± ^U^^#(33)* 2%\ ^sW^14. 
<82> ZL51 cf^-, *)1 l^-#7l^^ (under barrier metal layer; UBMf0C£*l=1*l 

^*Hr #31* ^^tr^f. ^ll^7l^## ^^^^(33) ^ *Hl^Jfl£.(32)# 
ofl i^E-]^ (sputtering) ^^^5- ^1 &| *H *1 ^fr ^l^ufl^d(34) ^ 

<83> ^5} cf o. ( ^ll7fl tifl ^(34) ^ ^11^^(37)* $>S*Hr #3l» *l<8th=r. *fll^ 

7l*I^M) £^ 3]*l^B(plating resist )C£Al£l*l ^Iji elH 

*i ^ °l-8-*M ^Rr sfl€# ^, ^eJSEfe ^ ^1 

^fltifl^i(34) ^ *fll3l^r#(37)# ^*r4. o] ^i^H(5) ^ £-^£r°H (3)4^ ^ 

zl JE^- e^liSf ^I7l*l-Jl ^ll7l]tiflAi(34) ^ ^1^^(37)^- 4^3.(mask)^. «H 
^Il^7l^#^ ^^nf. ^ ^^^^ ^l^tifl^(34)^r *fll^ 2fl-E.(32)4 #7l^ 

^^^4. 1^^(37)^ *U^*fl:E.(32)f^ ^)l^7]|2fln (£A | I ] x ] ##)4 #713 
— -S- ^^^l o]^ £ 3a oHAl ^H1§>711 ^^€4. ^ll^tifl^d(34) ^ ^11^^(37)^: 

<85> ziei cf-g-, ^2^<g^(38)^r ^*Rr ^711* #^tr4. *lll*lH^(34) ^ ^1^^- 

#(37HM1 SfJW °1» 1*V ^s^H ^112^^^(38)^- 

4. ^l^^JELOS) ^ ^11^-^^^(36)71- ^#£l£^ ^2^<g#(38)* sflEi^ ^ 

77-15 



1020030026581 #^ <^7}: 2003/5/10 

*H2^£^(38)-g: 2%\ °ls]tb ^12^^#(38)* ^*Rr &7f\±t ^ 

s-m^ ^rS. £14. °}3.tf, ^(30)2] 4^^°} ^S^cf. 

<86> ^2*l)ufl^(40)£r *fl2Sh£Sfl^(41), ^13^^#(43), ^I2^^sflc(45), *112*1^# 

(46) ^ ^4^<?!#(47)-i- 5L^cf. 
<87> ^12«}:£^^ (41)£r 31^ 4^ =L «-^^cHl z\}2^3%ILU2)7} Hfl 

ISlJL, ^12^4^(42)7> i^S)^ ^sj-^v ^0.5. ^ Al yfl (passivation 

layer; £^51^1 <§^=]<H ^cf. *ll2^ sfl^ (42)^ ^ ^ 

<88> oj^HlA^ ^2^tifl^^( 40 )^- wj-^-g- 4i^tM=f. 

<89> ^2^2j)^(42)7l- n>^^ ^2ti}:£^^(41)-i: §ti]tr^-. 

<90> zl^ cf-g-, ^13^^#(43)* ^*Kr ^W^f. ^2^£^1^(41)^H1 <^ 

^ £«S ^}S, iS^tr ^, ^ ^r^l^ l*r 3^1^ ^l3^^#(43)-i- 

^^Al^Cf. ^2^21)^.(32)71- lc#J£|Sr ^2^#-^-(£Al£]^ o>o. )7 ^ ^^^^s. ^] 3 ^<g 
^(43),g: 3JflE^^ ^ ^l3^^#(43)-g: 2^ ^SW^tf. 

<9i> ZLBj cf^-, ^]2^7]^#(£Alsl^ &-§-)-§; c^-j. ^l^*Vcf. ^I2^#7l 

7i#^r ^113^^#(43) ^ ^12^ 3fl^(42)^-<Hl i^E-]^ «j-^o. S ^tr^r. 

<92> zlsI cf^-, ^12^1^(46) ^ *H2^si]:E.(45)l- ^tsRt ^^tbcf. ^2^ 

JE^ ^ J£^-*H ^l2^q-^(46)# ^^frcf. °1 «ti , *fll^(5)S^ 



77-16 



1020030026581 #^ ^7}: 2003/5/10 

ZL E^liBf >l]7l^-JL ^2^ ^2}) = (45) ^ ^12^^(46)1- *H ^2^" 

^7l^^# ^^^^ *H2^2j)2=(45)^r ^12^ 4 ^-(42)^ ^I^O-JeL 

^t^cf. *A2#^(46)£r ^I2^3fl = (42)#^ ^^^sfljE.CEAlsq*] ^7l^o. 
5- ^^t^I o}^ s_ 3b ofl^ *Hl*}7fl ^l2^^sflH.(45)^ *)}2*i^% 

(46)£r *\3. o]Qg\6\ ^o\}*}$>\- £o) ol^^Ti D27> nf^S}^. 

<94> nsd q-g-, ^ 4 ^^#(47)^- ^§^Rr ^l^^cf. ^I2^^3ll = (45) ^ ^2^ 

^(46)^oHl -§-2)^- 1*> ^s^M ^4^^^(47)^r 

*1l2^3fll=(45)7l- ^14^^^(47)^- n^^t ^ *H4^<3#(47)^- 2*\ 

^^1^14. ^14^<^^(47)^ ^*Rr i££_o\} ^ ^£ oirf. 

^I2^tifl^l^ (40)^1 ^lS^^o} ^^rf. 

<95> ^l»jH(5)fe ^ «J-^ofl o^}<*j *l]2^2fl = (35)(45) Aj-olofl -g-zV 

^rf. rcfeM, ^i^^(5)^ ^ ^ ^2^^sfl = (35)(45)l- ^7l^o.S ^^^flcf. 

<96> 71^(1)51 ^(_L®Hl^r *lll«^(30)2l ^ ji^s^, 7l^r(l) 

^ 7i£(JK®H^ 51*1^ lr(2)ol afl^l^cf. #(2)^ *gE}^ BGA sfl7l*l 

(M2)# &7}**SL£. ^^Alfjcf. 

<97> -£-^ 0 M(3)^r ^ll^«fl^^(30)^ ^11^-^4 = (36)^ 71^(1)^ #7}^o_S. 

<98> -g.^ 7) )(4)^ ^! ^ ^2^5.^1 ^(30) (40), -g-^^^o), 7)&(l)°] 
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<99> 5. 3a^ ^l^Ufl-id^CS. 22] 30)2] zflyfl^ 7ti^_°5. M-Ej-^ ^Tg^olji, £ 3b 

*H2«^C£ 2^1 40)5] ^tifl^d* 7fl^o.S i-^Ml ^^l^. 5E*h £ 3c^ 
£ 3a ^ T^f^r^l l^o]^ £ 3d^r £ 3c ^ K-K'^l cfl^r ^JEoltf. ^15., 

<ioo> £ 3a 5! £ 3b<^l E^J: *P' , 'G' ^ 'S'fe ^2] 3g£]l- ^^-S, 

^i^(Vdd), ^l(Vss) ^ ^IJUsignalHl *fl^^ M-e^t}. ^JL 

o] Jf-2] 5L*1°])5L ^^}7\) ^-g-^^. 
<ioi> £ 3a°fl 5.*}$. *}2} ^ll^Hfl^i^(30)^r *fll*ti all ^(34) ^ ^11^^(37)* 

S^cf. £ 3a*lH *\) lT-l) «fl ^1(34) ^ *\)1$.^(37)2] ^?])# A}olo^ £ 2 <*fl *)2] oj 

3^*> Dl^l E^S^o) o^fl S.*]£\X] ^JL, ^ 3c 6))A] 

x}M)*}7]) ^QA. °] ^-2] s.^6\]X]^ ^l^uif ^^tiflAl, ^^lafl^i ^ ^l^afl^l^Hl 

<102> i^fl wfl ^(34)^ *llr3^3fl^(35), *111^3t]JEl(36) ^ ^111^^^(39)^: IW. 

<103> i^^2))c(35)^ 22] 31H1 m^$\^(S. 22] 32)2]- Qy] 

3°_5L ^s)^, ^a]^ Cl^ y oHK<L3. tifl1^4. *ll 1^^(35)^ 

^ll^€^^^^(35a) ( *fll^l^3flJ=(35b) % ^ll^lS^^3i)]^(35c)# 

<104> *fll^^5fllL(35a)^r ^1^^^3fl = (£Al£]^] £i>-g-)<4 ^7l^O.S ^^t}. a)- 

BH. ^1^1^1^^3})iE.(35a)^ ^^-^ ^Kpower terminal)^ ^7}^°S. <£^.Q 

A. ^H^^^^2fl^-(35b)^ ^l^A]^2fl^(£Als]x) g^g-)i4 ^7]^ e^^th 4 

77-18 



1020030026581 #^ 2003/5/10 

i^H, ^U^^l sfl_EL(35b)^ 2) ^3] 3*1 ^(ground terminal)^ #7l3_°S 

cf. ^1^1^^^3xH = (35c)^ >Hl<i^3<l|J=(£AlS|X| ^7l^o.S. <a^€cf. 4 

2W, ^ll<0s^^3fl^.(35c)^ S^2l ^(signal terminal)^ #7)2^o_S. <?§^ 

*}. 

<105> -a ^Aj^oflA^ 5go^> ^11^^^^2fl = (35a), ^11^^1^^3111^(355) ^ 

^ll^lJl^^3|l^(35c)7> ^ Hl#o] S\sm ^>£^ 2| #^ 

ofl m-el- ^ $X^. afli^ig ^sfliE. (35a), ^ll^*l^sfl:El(35b) ^ *U4l 

Jl^sJ|:=(35c)21 tifl<l $x\5L «K£*fl^2l #-fMl rcfsl- ^ &t)-. 

<106> ^]l^-^3ifl^(36)^ ^^H(3E 221 3)^1 <a^°l ^l^AJL ^^£l^ ^cj, 

^U^£-^3fl.E.(36a) ( JMQ^^^ZLiMb) ^ »ll^I^^3ll^(36c)» S^th *fll 
^^5fl = (36)^ -g-^^olc^Ks 2^1 3)21 <£i£o] xJ 7 |2|o S , *fll*fl«ll 

(30)21 7>^-7>slo)l wfl^l^cf. 

<107> ^ll<^^^(39)^ ^1 1^1^^^^ (39a), ^ll^^l^^(39b) ^ ^l^ls^^^(39c) 

# if-tl:^-. *U^°i;l^(39a), ^l^^l^^^(39b) ^ *fll4l J:^^^i(39c) ^21 
>l|l€€^^5l|S.(35a), ^11^ ^1^^341 = (35b) ^ ^11^1^^^ ^^.(35c)2l- zj-zj- 
^7l^o.S ^^t)-. all -id (39a), ^ll^^l^^^l(39b) ^ ^ 1^1^"^ ^^1 (39c) 

^21 ^1^^^3fl^(36a), *fll^*m^3fll=(36b) % ^11^1^^3fl = (36c)4 

zi-zi- ^7i^^.s <a^^i^. 

<108> ^l^i^(37)^r ^111^^1^^ 5fl = (35b)2l- ^7}*\0_S. ^^JL, 1^^ ^ 3tfl J= 

(35a) ^ ^11^1^^^34) = (35c)2?-^ $1^. , ^U^H-id^ (30)2} 

^^f^H *)1 1*1) HA ^(34)4 ^l^i^(37)ol ^TlHH, ^11^^(37)4 
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*fll3 *H3^MJEL (35b) ^ 7 1^ 01^7} n>^S]£S. ^ el]7lAE 2flElol 

o^o) ^cf. ojoi] ol^-o^ *)U*i^(37)£r ^*1#^°1 ^14. ^11^^(37)^- ^1^*1 
^3fli=(35b), ^lll^^^-^^^(36b) 31 ^ll^^^^-^CSgb)^ ^£)^r ?H 

w>^-^^>4. o) ^l^^l^^fffl^(35b)^Hl tifl^s]^ 7fll^H(£ 2^1 5)^ *Hl*l^ 

^(37)^ n x V fAHi ^3. ^7l^o.S <£^£f . 

<109> £ 3b^l S^sl ^ol, ^ 271] afl *i^(40)£r *ll 2^2)1 = (45) ^ ^12^^(46) 

^ i^cf. s_ 2^1^21 ^]i^H(5)^ ^ ^^l *fll ^ ^l2^^5fl = ( 

5L 3a9] 35)(45) AHofl tifl*l£lol -g-^t}. v$e±a\ , *H1^H(5)tt ^1 1 ^ ^2^^ = 
(35)(45)# ^7l^o.S. ^^Al^lx^-. 

<no> ^ 2 tf3g3iflc(45)^ ^2«>£^1^(£ 22] 4lH 4^ *fl2^ sfl JE1(;£ 2^1 42)£)- #71 

^slzi, f^-id C221- afl^mcf. *A2^ sfl = (45)^ 

^1^211^(35)^ ^l^^M^-OSa), *fll^ = (35b) ^ *Hl^]JL^2fl:E. 
(35cHl 4^ ^-§-=1^^ ^4 ^3. ^7l^o.S. ^Sl^r ^12^^^^211^.(453), 

^12^ ^^sflJEl (45b) ^ ^12^1^:^^3511 ^(45c)» 5.^**. *fl2#^^ 3fl j= (45a) , *\)2 
^#^;MJEl(45b) ^ ^2^1S^^3rllc (45c)7l . zj-zj. ^ i#<£^ 3g sfl j= (35a) , ^l^^l^^S 
sfij=(35b) ^ *HU1Jl^3]1j=(35cH tfl-§-5l7l 3l*H, 7ll2^till^^ (40)2] SL*\ Fl°l 
£ 3a£l ^ll^all^^ (30)^1 £1^1 SH^JE^- 

<m> ^I2^^^^§2ll = (45a)^ ^2^€^sfl^.(£Al£l^ 8>-g-)<^ ^ 7 l^o.5. o^^t}-. re}- 

, *fl2#^^sll:EL(45a)^r #Q #t.}2± #7l^i^ ^^tf. *H2^#^zll 

^-(45b)^ *\]2%x]^$\B.(5La)s\x\ S£-g-)<4 #713 £^€4. 4 
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= (45c)^- ^12^1J1^^=.(5.^S1^1 #7)q<LS. ^^i, *)12^]:£^ 

<112> ^12^^-^(46)^- ^2^^^^3fl^.(45a)^- #713^-5. oiji, *H2^1^ 

sfl = (21b) ^ ^2^1^^^2fl^(21c)^ ^]2^«fl^d^ 
(40)^1 ;fe«<H^ ^12^^(46) ^ *ll2^2j| = (45)« ^*Kr #3HH , ^]2^^^ 
^3fl = (45a)^ ^12^^(46)^1^1 ^7l^ <£^7} s^l^H^l 
°1 ^^H^ °H1 ^12^1^(46)^ ^^^l ^4. ^I2^^r(46) 

^I2^^^^§3ill^(45a)^ ^^llS. ^ol W >B^}t}-. ol ^-f > ^2^^^^3fl 

JEL(45a)^oMl «H ^1 2] ^ ^1^S(£ 2^ 5)^ ^2^^(46)^- ^ ^ ^Hg-ojn^ ^l^H 
(5)^ ^2^^(46)^: *]3- &7}Z\ SLS. <£^&^. 

<H3> £ 3c £ 3a^l T-f-^1 tfl^ ^JEolt}.. 

<H4> £ 3c^l ^o] > ^)1^^(30)$] l^i^(37)2f ^ll^fl«fl^i(34)^r 

wfl^^ iJHH ^all^i^l- ^^^oll ^i^ol ^^^oj^ HL^r ^^l^^^l^l 

Ofl ^ ^^7fl«ll^ ^ ^^l^flyll^^^ ^j}- ^ ^#3)- <£^3_ ^ 

##*}5$^. °H nflsflA^ o] ^ ^Tgoil^ -^^^711 
<H5> 5. 3d^r £ 3c^l K-K'<H1 tH*!r ^-£^14. 
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<H6> £ 3cH S.*)Q «>sf ^o], ^llAlJ:^^^(39c)^r ^11^^(37)4 ^ ^ig^ofl 

^^S\JL ^11^^(37)^1 ^^£l^ ^r(slot) Y^lHl tifl^l^cl-. i4*iM ( ^ll^l^<?l^^ 
(39c)^r 3t2fli| -^^(coplanar waveguide; CPWH ^cf. ^, ^l^lJ:^^^d(39c)^l 
^1 tl4 ^-^:^}7fl ^ll^lJl<?i^^(39c)^ ^ Wl4 W2^1 b]^o\] ^ z\)l*\3L<£ 

^^(39c)^l °J^|^^7> ^5)- 7pg^}.E.5. ( BGA 2fl7l^(M2)^l ^ Wl ^ # 

(impedance control )7> 7}^*fl:*lt}-. ^^i^M- s^lh ^ olofl u^e}-, *HiAlir 

^^^(Sgc)^ t}RV ^^SM ^^1 7pg^H ji^o) ^l^lJl^l tfl^ ^ 

<117> £o) t ^11^^(37) ^ ^2^i^(46)ol ^fl-g-^ ^aHI^ ^ofl o^o}, 

^11^1^(37)31- ^12^^(46) O] ^S. ^S\o] 7l5flAlE^7> n>^^4. 

^^r(37) ^ ^2^^(46)^1 71 sflAlE^( decoupling capacitor^ ^4. 

<H8> c^o], *)ll^^3r(37)£- ^11 17fl afl (30)^1^ ^l^tifl^l(34)3l- %-<U^o\] 

*§^S\51, ^12^^(46)^ ^27fliaH^^ (40)^1^1 ^2^^3flc( 46)2l . tg^sjin 

7fl2llAlE-l7> ^S^^S ^E^ BGA ^71^31 ^7]l7> ^7}S\X] 
7} ^Hl^ BGA 4?l*l7 r *H^nJ-. 

<ii9> oje^ ^^aIe^ *flwfl^ ^1-^ ^tifl^ ^ = tifl^ofl >£^r 

^- ^^Ja.-^- (volt age fluctuation)^ Sltt -g-^l^^l^ ^(simultaneous switching 
noise)-!- ^^Tjcf. ^, ^wfl^^sl *l^W(power delivery) ^€4. ^4 

3 JLS, ^El^ BGA sfl7l^l7> *fl-g-^ *1^°1 o>^ o_ s ^ 01 7,] ^ 
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<i20> ;ee*K i^l^ofl ^ ^^>4 ^^5)cH BGA JflM*|7> 

Aji^^i o>^^ol %V^-^cf. 

<121> ^-3g ( ^1 ifl*] ^14^°1#(33)(38)(43)(47)^-S^ ^3 -fr -fi-^ 

ol ^o] w>^^. ^ 2 ^ ^14^^#(38)(47) tfl^H -fr^^M afll ^ 

*fl2#^3r(37)(46) A>oloH 7 fl 7 fl^ 5atf. ole^ ^-^^t^, ^ ^ # 

<122> *V^, ^ll^i^(£ 3a2l 37)2f ^l]2^i^(£ 3b^ 46) AA&l u o v ^l^, 

^ifr ^oi^sn-o) tuj-f zl €(£0^* i , n. 

^S.^ ^ ^1^1 (mesh) ^Bfl# 7>^ ^SL ^cf. 

<123> ^11^^(37)^: 3vt^- 7]2flX|£l>^ Jr o.^ ^Kfr o^a} *fll7fltifl^ 

(30)^HH ^U^«fl^l(34)^r ^1 ^^tt ^^Ji, *fi2 

^#(46)51 T^l 1 ^^ Jfl*H ^12«^(40)^MH 

*)]2^3j|J=(45)# M-^^l ^-g-ofl ^Tfl ^^5]^ %o) ti>^3l^>C}. 

<124> £ ^H^Rr ti>^S, ^l^i^(37)o] ^l^i^^^3fl = (35a)^ ^7l^o.^ 

9i^£]Jl ^1^*1^^(35^ 31 ^lU^l^^^^ = (35c)^ ^^H, ^12^1^(46) 
°1 ^l2^^1^^sfl = (45b)^ #7]**<LS- Q^.S)JL ^I2^€^^4 = (45b) ^ ^12^1JL^ 
sflJ=(45c)£Hr ^£ ^cf. ^r, ^MHH^r ^^#ol 7 ]#J9r 7}^ 

^#£-l^r 7>^ ^JEE 
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<125> H >^*)-7nfe, ^ll*K£^(31)4 *||2^S.*)|^(41)°1 *\g_ ^ ^l 4 

BGA 4^1^1(M2)7> M)<$ t\-o) ^EH( same die stack)^* 7^]£^ tb^K 

<126> ^]2^.Al^l 

<127> 5L 4^r ^ <^^AHH1 4^. BGA 3fl7l^l(M3)» 7fl&M^- M-E}-\H ^ 

<128> M. ^aHU- ^^o\] oXo] <£Aj ^S\JL 5. 1 ufl^l £ 3cH 

<129> £ 40]^ w>sf ^-ol, ^ M^o] ^^Al^ofl ^ ^El^ BGA sfl 7l *1 (M3) ^ , 

*fl20 ^ *1l3«^ (401X100), *lll^S(5), 71^(1), ^^1^(3) ^ ^-xl^(4)# 

<130> ^AHHAi ^11^^(5), 71^(1), ^.^51-01^(3) ^l7fl(4)^ ^l^Hl^l 

^-r-^- %-<U*}lL^ ^ *\] 20 7fl y fl ^(401)£- ^12^^ 

(46H ^ll2^3fl = (42)#Sl *\)2^x]^niL(^X)S)x} &-g-)<2f x|7l^^.S <&%5\°] ^*l*i 

^ °. ^^^jt^ ^i27ii wflAi^ (40)4 -£^-§r 

<i3i> ^37flyll^^(ioo)^ 2fl3*V£*]l^(101), ^^^(lOS), ^11^^^(104), ^13^^- 

^(105), ^16^<?1^(106), ^12^^^(107), *ll 2 *11 all ^(108), ^14^^(111) ^ ^17^<S 
^(112)^ ^S-t-Vtf. 

<132> ^3«>£^1^(100)^: ^Ei5fl^^ wV£^ll^o.S^ n. %-^^^Hl *ll3^ sfl S. (102)7} 

tiH^SlJL, ^3^311 = (102)7} ;gs}e} ^0.5. sflAlaflol^f, 
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(passivation layer; S^l^M ^§-)°l 91^. ^13^4^(102)^ IH^I^ 

<133> o}*H]a^ *11 3^^(100)^- *HS*Hr ' 

<134> °-# t *1] 3^2= (102) 7} ^3tiV£^l]^(101)^: 

<135> nsi cf^-, 5^ <S#( 103)^8: ^*Rr 3: Til* ^^>:n, *fl3^7l ^#(£^1 

^*Rr #*3?!rt}. o]s. ^i^aI^^ ^l^wflA]^ (30 )^ 

<136> zL^d ^l^^-¥-(104) ^ ^13^1^(105)* ^*Hr ^« ^l^^cf. ^13^- 

^l^^Ml « efl^^e(5LAl^^ <g^m og^^ sfl^ ^ ^e) 

21^ =^ JE^H ^111^^^(104) ^ ^3#^&(105)#. 

<137> ^l3^#7l^#^- ^z^Rr ^1^*14. ^SSl^ 

ZL 51^- sflx]AE f aflT^Kn. ^l<g^^-(104) ^ ^13^^(105)* Pfias *H ^13^ 
^7l^#^- ^izj-flc}.. a. ^^jr ^l 4 ?! ^^-(104)^ ^13^] si] = (102)31- ^7l^o.S <S 
^^4. ^13^^(105)^ ^I3^3fl-B(102)^ ^ 3 ^xl^3fl^(£A]£]^ ^71^ 
SLS. ^S^c-fl o]^ £ 5b oilA-1 *Hj<5}7ll -g^fl.. ^71^, ^ll<a^^-(104)Sl- ^13^1^- 
*( 105)^8- o)7^z\o] ?$^s)E-g. £^o]]a^ Qo) 0]^^^- D37 ]. ^^^4. 

<138> jib} c]-^-, ^ 6 ^^^(io6)^- ^75Kr #7fll- ^1^*1-4. ^ll<g^^-(104) ^ ^13^1 

^(105)^°1] ^ i3*§*V ^, 4^ ^r^H l*> ^SM^ 

^ll6^^^(106)-i- *£>M?H}. ^13^1^(105)^ *fl2<£ ^(107)71- tg^ 3 ! Jf^-af ^ 
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l«?!£-¥-(104)7> ic#s]H^- ^I6^^#(106)^r ^E^*! ^ ^16^^^(106)* 2*> 
7jcf. 

<139> n^d 4^-, ^12^^^-(107)# ^*Rr ^7jl# ^l^^lcf. °1 ^^1^ ^6*1 <3f- 

(106)^: *>i£L5. «H ^3 S^M^sf ^ -g-^ £#T5H ^12^^^(107)1- 
cf. ne^M- ^3^^(105)^1 ^1^^^-(104)#^1 ^l^l^^C^l^M &-g-)2}- ^71 

<uo> ^ej cf^-, ^l4^-^7l^#(HAlsl^ ^*Rr ^legW. 

^l < a^-¥-(104), ^16^^#(106) ^ ^129!^^-(107)^H1 *fl4^7l^#-g- i^E^ 
^^^l^lcl-. 

<i4i> nei cf-g-, ^I2^fl«fl^d(108) ^ ^14^^(111)* ^*Rr ^r^l» *fl4^- 

^lx-lf^Hi £^ eflxl^B(£Alsl^l ^§1J1 ^*Kr ^€-§- ^, ^El 

S^r ^4 ^ ^* £^o=| ^I2^tifl^(108) ^ ^4*I^(lll)-fr ^ ol 
*fl, *)U^H(5) ^ ^-^^^1^(3)^ ^sH^M ifl*H ^ ^"^71 

^7> ^ ^£ ^>cf. 

<142> ZL5j q-^-, 7^14^-^71 7-1 <*}zHRr cj^ll- ^1^^. S.^o] 

ZL efl*1^2=» ^TH^i ^12«^(108) ^ ^4^^(111)^: *H ^4^- 

^7l^#-§- ^fVtf. ^ ^ ^JL* ^l2^flHfl^i(108)^r ^l<a^ : ¥-(104)S!l- ^7l^i 
<a^^T=f. ^14^^(111)^ ^3^^^.(102)^^ *ll 3 ^^s)l = ( 51*151*1 ^-§-)^ ^7l 
^^.^ ^sl^Hl £ 5a°ll^i *Ml*>7ll ^7^, ^ll2^«fl^(108)sl- *fl4*i 

^(lll)^r ol^^H ^ ^ 5] 5L^]*\$>\- ^-ol ol^^7_V D47> 
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<W3> q-^-, ^7^^#(112)* ^*Rr ^r^m 31*3^. ^2^afl^(108) ^ *H4# 

^(llD^M <*\s&°) W oji- i*y ^sj-sH ^ 7 ^<g^( 112 )^- ^ 

*1*H*. *ll3^2fl = (109) ^ *ll 2^ 3^(110)7}- ^7^<?1#(112)^- sflEi^ 

^ *j|7^<3i#(112)-a- 2x> ^Al^i}. o]e^ 112 )-§- ^^*>^ ^-^^ ^ 

Jl«ll ^€ $1^. o)^ t (100)^1 ^l^^o] #JeL5}4. 

<144> H 5a ^ ^3^yfl^i^(£ 4^1 100)5] ^l2^tiflAl(108)^: ^^ajos M-B}.ufl 

3., 5L 5b^r £ 4<HH<^ j_j - ofl rfl*V ^E^. %JLS., 51 5a^^^l III-III'^ tfl^ 
#^5. ^ £ 5b<M^ IV-IV'ofl rj\-& ^JEtt S. 4°\] y|-5>|- ^-cf. 

<145> £ 530!] t£X|^ w]-<4 ^-o] ; ^l3 7 fl afl^ (ioo)^- ^I27flafl^(i08) ^ ^14^^(111) 

<W6> ^2^Hfl^l(108)-8- ^l3^^3flH.(109), ^12^-^2)1^(110) ^ *fl2<a^(108c)-§: S^" 

<147> ^13^^211 = (109)^ ^13^^^^31)1^(1093), ^I3^^1^^sfl^.(109b) ^ ^3^1^ 

^§ s)] = ( 109c )!- ^3^^311^.(109)^ £ 3a£\ ^l 1 ^^ sfl = (35)^ ^o^ £i 

<148> ^-g-^JEKllO)^ ^12^^^-^3x0^.(1103), *H2^*l£-^3rfljE.(110b) ^ ^]2^!Jl£- 

^3illc(ii0c)l- S^tf. *)1 2^ 3^(110)^ ^S]-olo](£ 40) 3) ci ^^-4 ^7l^ o. 
5L ^13;«^(100)^HH A3«J-^ ^ A4«o v ^ 7^1-eH H fl^^ 
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<149> ^I2^i^^-^3)] = (li0a)^ *i| 3*11 Hfl-S^C 100) <M A3«o V ^ ^ A4« 0 V ^ 7}#*}eH 

^(island) «fl*l^i=K ^l2^£-^ 4 H (110a)^ ^14^^(111)31- ^7l^o.S. <g 

^^cf. °H1 tfl*IHfe- ^12^*1 £-^2fl.E.(llOb)^r £ 42] ^12^^^(107)^ ^ 

7l^o.^ ^^i}. ^l2^lJl^-^3ll^-(110c)^ *fl3*ll till ^(lOOHMH AS^ ^ A4 H J-^ 
JlS^l 7>#*}EH ^(island) ^EflS. tifl^sH, 7fl 2^*1 (108c) 4 $.7}^°-^ <S 

<150> ^I2«g^^(108c)^r =L <Ut£o) ^l3^1S^^2fl^(109c)4 ^7H^S. <&%S\JL, ZL 

^ll2^1^^sfl = (110c)sl- ^7l^o.S <S^€^-. ^, ^I2<a^^(108c)^l Bl-^-g:, 
#4]^d C3ofl ^ ^|3-t!3:^^3fl = (109c)S^-El all (100)3 A3«o v 

^ ^ A4«o v ^2l 7>^-7>5l^] ^^o]. o^vsjt}. 

<isi> ^14^^(111)^: ^I3^^^^3fl^(i09a)5!l- #7)X\°_3. 91^. , *fl3^*l^ 

^2flH.(109b) ^ ^3^JL^3zflcao9c)3l-^ 91^. ^^M, ^I3^till^i 

^(100)3 ^l^^^H ^I27fl tifl ^(108)4- ^l4^^(lll)ol ^Sl^r ^3HH, *fl 4 
^^(111)4 *113*1^^ 5fl = (109a) a><>H ^7l^ <£^7\ 31*1^ 
— sfl^l ^£)o^o> tVcf. ojofl o^^H, ^4^^(111)^ ^^l^M ^)4^ 
^(111)^- *H3^€^31;E-(109a) ^ ^l2^i€^-^ ^ = (HOa)^ <^lS 
v}&z\-s}v±. o] ^ o. ; ^3^i€^^^^(109a)^Hl tifl^l^ aflrg^CE. 40} 5)^ ^4^ 
^(111)4 ^SLH-S. ^171^^5. ^^^cf. 

<152> £ 5b^l «>fif £o] f ^I3^tifl^^(100)^r ^11^^^(104), ^13^^(105) 

^ ^2<a^-?-(107)# 
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<153> ^ll^^^-(104)^ ^ll^^^^(104a), alll^l^^CHHb), ^U^U^^ 

(104c)» i^-tbcf. afll^^^CHMa), aU^l^Jf (104b), ^]l'i!l < 3l^^(104c)fe 

*H3^*HS.(102)3 ^11^^^311^(1023), ^1^^1^3sfl^(i02b), ^l^lJL^^ 
(102c)^l- x\.7}^o_S. <?i^€i=k 

<154> ^13^^(105)^- ^ll^l^^^b)^ ^7|^S «a^5l^ $1 JL, UllQ 

^-(104b) ^ ^1 1^] 104c ^<2£H 91^-. nJ-eW, ^l3^wfl^^ (100) 

3 ^l^^^H ^11^^^(104) ^ ^I3^^(105)-g- ^*Rr #3HH, *H3#^& 
(105)^1- ^1^ x}<£^ (104b) a}o]ch1 ^ 7 ]^ ^^«- 7 > 0>^s|£^. r=^- efl^l^H sfl^o] 
^£H°> *Vcf. o^l <^H, ^13^^(105)^ ^^l^l^ol ^cf. ^13^^(105)^ 
^U^l^^CHMb)^ <H*fl5. ^^^1^ ?H ti>^*>cf. 

<155> ^12^^-^(107)^ £ 5a^ ^l2^^m^3fl^(110b)^l cfl-g-SlJE^- ^l3^fl«fl^i^ (100) 

^} 7>^}eloll ^ ^Efl^. afl^l^cf. ^l2^^-?-(107)^ ^l3^^(105) A cHl ^^H, 
^13^^(105)321- ^71^1 

<156> o^Sl U"*}*}^, ^13^^(105) ^Hl^r ^#*V ^4^71 ^^ol ZL *fl4 

^1 ^2<a^4(£ 4^1 107)71- ^^^cf. t}^, ^14^717-1^ ^7}?t{ 

^3^i^(105)^Hl ^12^^^(107)71- ^S}^ ?ASLsL g_o}5L ^0)4. 
<157> £ 5a^ 7%Vi1\# ^-SSf £ 5b^l 7fl till ^7> A^S cfl-g-SlS^-, 3E 5b^l 3-^5} 

F2^r £ 53^1 £^e] E2 oll ^H^t}. 
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<i58> ojsq. ^-ol, ^li^AlofloD v}-5}<^ ^|3^^(105)<>1 cl ^Aj^O) ^ofl 

^SflA]Bl7> Cj ^7}£t]-. Uj-SH, *I|1^AH<*IM ^sflA] 

<159> j£*V t ^l^Al^ofl^^ ^1 17)] wfl (30)^1 ^l^aflAi(£ 3a^l 34H ^l*!^^^ 

(39a), *U^*l<£;I^(39b) ^ ^lAjs^^Ai(3 9c )^- s.^- t-fl *H?>c*] , a] a] 

<^H^r *H3«Ai^ (100)^1 ^I2^tifl^i(£ 5a2] 108)^ ^l2^^Ai(i08c)<H] ^*flA^|nV ^ 
9X^. B*eM, ^HH ^ ^14^^(111)2] ig^ol ^iaJa]^]^ 

^(37)^1 C] g^SS. T^l^o] J^} ^tf^t}-. 

<i60> ^Al^oflx^ s.j= 37fl2l ^^-i: ^J2-°fl ^ Si^fc' 

* *n-8-«te ^£ 7>^-*>cf. cf^, ^^i ^&o] ^^^^ ^ #4 °1 

m^l7V 51^ %°] H>^Br>rf. 
<161> *V^, ^Al^oflA^ ^^-^#o] 7l^O.S "7]&-Qx]^-£&%>-%X}%>» 

<162> ^13^A]^1 

<163> S. 6 xr -£r ^"^21 ^^Al^ofl 4f ^El^ BGA 2fl7l^l(M4)l- 7fl^^O.S q-Bl-^ ^ 
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<164> £ ^^^-ofl Olc>| oVAi H 1 lfl*| £. 5b^l ^B} 

<165> £ 6^ £Al^ w>5f ^-ol, T^o] ^^Aloflofl 4^ ^E]^ BGA 5fl7l^l(M4)^, 

*U ^ *fl5«*]^ (200X300) , *Hr8 = (5), *H2$ = (6), 7)^(1), £-^2M°K3) ^ : g- 

<166> ^Al^oflAi 2fll1i^(5), 7]^(1), £-^SKM(3) ^] 7] |(4)^ Z\}2^}°\}°] 

%-<a*\E-S. *H1 tfl^ ^ ^efth}. 
<167> ^l47flBflAi^(200)^r ^13«>£^^(101) ( ^115^^^(103), ^1<?1^^-(104) , ^3*1^- 

#(105), ^16^^#(106), ^12^^^(107), ^l3^afl^(208), ^15^^(211) ^ ^18^^ 

^(205)# 

<168> o^HH^ ^l4^tifl^i^(200)^: *fl3=*|-fe ^^W. 

<169> ^13^4^.(102)1- i^*}^ ^3ti]:i^l^(101)ol n>^s]^ *ll4^r7l 

*\%4r ^l^Kr &7lWx\^ *\]2^}°)}°) ^I3^till^i^ (100)4 ^I3^till^(208) 
^ ^115^^(211)^: ^*Rr *\}2^M°\]°) ^l2^flwfl^d(108) ^ ^14^^(111)^ 

<170> ZL cf-g- ^o^, ^l 8 ^<g^(205)^: *g^*Kr i&yfl* ^tbth ^3^1*11^(208) 

^ ^15€^(211)4H1 #^-1: 3.^ * ^s^H ^8^^^ 

(205)# ^^^mcf. ^3 *fi4^sfl.E= (109) (209)4 ^2^-^ iflJ=(110)7> ic^SJ: 
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^18^^^(205)^- sflfclW ^ ^18^^#(205)# 2*\ ^sH^tf. °]tf$± ^]8^^# 
(205)* ^*Hr #3)^- Q£.d\] itj-e} ^3=€ ^£ oicf. 
<i?i> olS.^, ^I47flwfl^l^(200)^ ^flS^-^ol ^jL^t)-. 

<172> ^I5^fl«fl^d^ (300)^8r *H5«h£*fl^(301), ^5^^^.(302), ^19^^#(303), *\}4*M 

^1(304), ^16^1^(307) ^ 10^^(308)* S^W. 
<173> o)^]a^ ^5^fltifl^^(300)* *flS*Kr w 0 >^* ^^W. 

<i74> -T"^d , *)15^ a)] = (302)7} ^15«>£^^(301)* fal^. 

<i?5> ziei cf^-, ^9^<g^(3 0 3)^ ^<5}^ clTjlfl- ^*3tH}. *)l5«_K£;Hl^ (301)^H1 ^ 

sfrsq i-^-g- ^ -Tfls. s^*V -f , ^ -gr^^H 1*> ^sM^ *ll 1^^(33)* 

^A^Al^lcf. ^I5^3ifl^(302)7> ^19^^(303)* 3flE^*l J£ ^]9^<?1# 

(303)* 2*]- ^sM^lch 

<176> ZZ.5} ^5^-^7) ^#(£^1 5] ^1 &*)* ^ ^l9^^# 

(303) ^ ^15^50^(302)^1 ^15^717^* ^ ^W-. 

<177> zLBi ^I4^afl^(304) * ^16^^(307)* ^^Kr ^^1# ^15^ 

^7l7^#ofl E^liM(£Al£l^l ^*)» <^]j7 ^Rr ^fl^* ^, ^Sl 

H^r ^ ^* 51^H ^14^11 tifl ^ (304) ^ ^16^^-^(307)* ^*Vt}. 

<178> ^ cf*. f ^115^^71^^* ^^Kr ^7ll# ^1*3 ^#*V JE^-o] ^5L]tg 

H S.^ efl7|AE f ^]71*>J1 ^14 ^1] tifl ^(304) ^ ^16^^-^(307)* *H ^10 

^7l^#* ^th}. ^ ^^QS-^ *)14:«^I(304)£: ^15^ 2)] ^(302)^1- ^7|^S 
^^^cf. ^16^1^(307)^: ^15^^^.(302)^^ ^^j^c ( £ a]^^ &*)<2}- ^ 7 1 
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*1<L3, ^Slfeefl o]^ £ 7b 6fl^ ^H1^>7|1 ^H, 4444^(304) ^ 46 

^1^(307)^: o]^s\o] ?§^S\h.S. £^4*1 °+ £o) o]^^^> D57 > P>^^t+. 

<179> us} cf-g-, ^lio^o^^(308)l- ^1^^. 4444^(304) ^ 46 

*1 ^£(307)^4 <*^-Si\ #^ 3^ W o}l- ^110^^^(308)1- ^ 

^^1^14. 45^4^(305) ^ 46^ 4 =-(306)71- ^#£l=-^ ^]i 0 ^oj^(308)lr 4^ 

^tb ^ 4 10^91 #(308) -8: 2*} ^sM^. ole^ ^Il0^°i#(308)l- ^*H=r 
^£.4 ^ ^af^ ^S. °1 3.4*1, 4544^(300)^ 4^^°1 #^.£14. 

<iso> 42^H(6)^ ±.%S!) ^ wj-«H sq*H 44 ^ 46^ 4 =-(209) (306) *}°H -§- 

3-^4. ^, 42UH(6)*r 4344^(208)4 4444^(304)1: ^71^^.5. ^^^^4. 

4344^I(208)-4 ^-^sq-oH( 3 )oi c^ol ^7l?|o S ^Sl^cr ^3 N14 A 1-^- 

Ei 43^ 4 = (102)?M 21 ^71^15: ^^3-^4 2711^1 ^H(5)(6)7> 4*1^. u >€-7> 

*l3., 4444^(304H>4=- 27fl^ ^H(5)(6)7> Bflal^cJ. 
<181> £ 7a^ 4444^1^(5- 6S1 200)^1 44^* 7fl5^ M-E^ ig^o]^ 5= 

7bfe 4544^^(5- 6^1 300)^1 44^11- 7fl^2jo s u^vfl ^^5.olrf. ^-jis, £. 

7a4^ V-V'4 4t!r ^ 5- 7b4^^ VI -VI' 4 tfltb £- 64 =»£ «> 

<182> 5: yaofl £ a1^ ^-ol, 4444^1^(200)^8: 4344^1(208) ^ 45^1^(211) 

<183> 4344^1(208)^ 43^ 4 =-(109), 42^-^ 4 = (110), 43^^^1(2080), 449i^ 

^(208d) ^ 44^4=-(209)» i^-W. 
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<184> ^]3^3§ 3 j|c( 10 9) g ?)}2^nEL(llO)^ *\]2Ji*\ <%4\ ^]3^«fl^^ (100)^) 

<185> *)]3°J:I^(208c)£: ZL ^^-o] ^13^1^^^ 341 = ( 109c) ^ ^7l^o.S <^^^JL, n 

^l4^^3fl=-(209)5f ^7l^o.S <S^€^. ^13^^^1(2080)^ H-K^, ^Aj 
4i C5*ti sjJ^J^ wj-^ afe} ^13^1^^^ ^je.( 109c) Xl4^«fl^(200)^ A5HHJ= 

<186> ^I4<a^^i(208d)-8r H °J^ol ^4^ :i S5)]c(209)^ #7l3°-S. <g^s] Jl, ZL Bj-^-^ 

^12^15:^-^ 2fl^.(110c)^ &7)^°.3. <£^t]-. 

<i87> ^l4^^2fl = (209)Tr ^l^lS^^^l = (i09c)^ ^2^15:^-^^ = (110c) a>°H afl*] 

£H -B-^^., °1 #4 z}-z} ^7l^ AS. ^^^cf. ^I4^^sfl = (209) ^Hl^jr ^fl2^H( 
5. 6^1 6)7} afl*l£M ^12^H(6)S} $.7)^ ^^^cf. 

<188> ^l5^q-^-(211)^: ^I3^^^^3fl^(i09a)^- ^7l^o.S 9X3L, ^13^*1^ 

^5fl = (109b) ^ ^3^1s^^2|] = (109c)^ 9X^. ^^M, ^Il3^flwfl^d 

^(100)3 ^S^I^H ^3^wfl^(208)4 ^l5^^(211)ol $^sqfe- #?1HH , ^5 
#^£(211)4 ^13^^^^ 511 = (109a) 4°H ^13 °l^-¥-7> p>^£1=.^- efl^li 
H 34)^o] ^s)o^o> ^-cf. ojofl 21 ^15^^(211)^8: ^4. *fl5^ 

^(211)^: ^13^^!^^ 2fl=-( 109a) ^ ^I2^i^^-^5fl = (110a)fil- 9J*HsL ^Sj^r 
«>^*>^. °1 ^l3^€^^2fl = (i09a)^Hl wfl^m ^ll^H(5. 6^1 5)^ *ll5*i^- 

^(211)21- Tg&rG-E-g- xt7}*\°.£. <M^t}-. 
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<189> £ 7b<%*\ ^X\Q w}<2}- ^o], *H5*fl«fl^(300)£: ^]4^wfl^i(304) ^ ^16^^ 

(307)^: i^-?Vc]-. 

<190> ^l4^«fl>Jd(304)^: ^15^^511^.(305), *fl6^ sfl IE. (306) , ^)5^^^1(304c)^- S.^ 

^. 

<191> ^15 ^ ^ 6 ^3§2flc (305) (306)^ 51 7a^ *)13 ^ *1H^ sflU (109X209H1 

■^s\5m *fl5«^(300)^Ml wfl^^cf. 
<192> ^l5^^^(304c)^r £ 7aSl ^3<?l^^(208c) tfl-g-sl£S- ;Hl5«^ (50)^M1 tifl*l 

^cf. ^I5^^^i(304c)^ ^l5^^^ :s Ssfl = (305c)^ #7)*\CLS. ^5<?1 

^^d(304c)^ H|-cf-^ ^I6^^§sfl^(306)af ^7l^o.S S^^t}. *fl6^ sfl = (306)^ o Hl ^ 
*fl2^HCE 6^1 6)7} n*\S\JL, ^6^^2fl^.(306)^ ^12^^(6)^ &7}^°.3, <&%&t\. 

. 4^1, ^H^sfl^CE 7a^ 209)2} *)l6^ 4 = (306)^ ^2^^(6)1- *H 

<193> ^16^^(307)^: £ 3b^ ^12^^(46)21- wl^H ^l5^^^i(304c)3}- ^l6^^sfl 

= (306)7} *§^:g w.«.ofl tc}s} ^ °]£Htt £ 3b^l ^2^1^(46)4 ^9i*}° 

3- ^^W. 

<i94> ^ 7a^l^^l ^flall^i £ 7MH£l ^tifl^ ^7} ^ S cfl-g-sl^, £ 7 b£) 

a^sl F3^ £ 7a^l SL^e) E34 5>?lx|ns *Vc|-. 
<195> o]<2} ^-o] ; ^2^Al^ofl *H4^3flJ=(209), *fl6^ ^ = (306) ^ *fl2^ 

(6)7} ~o\ -M. ^Aloflo} zfL^cH] o^o}, ^ 3 *fl aH^(£ 6^1 208)-4 ^-^ ^o] (3) ^ 
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<Q#3)-<>\ ^ NlS^-Ei *fl3 ^ ^15^3(| JBQ02) (302)^1 <H^^ ^ A*}*] A 

<196> Ol^- AJ^^ Cf^g-Jlf ^-Cf. 

<197> s. 8a^ £ 6<HH ^12^H(6)7> *fl7^ ^-^H^o] Nl°lHJfEi ^ N5^H 

oil tfltb °j5| E dit M-^^H 2)S£olcf. o^H, Ol^i L1 o. ^ NloflAl^-Ei ^ ^ 

N2?}*1^ olo}^ ^ojcf. L2^ ^ N2^1^«-E^ N3?}*1^1 °Jej^i & 

Sl^fli L3^r ^ N3<Hl^-?-Ei 3 3 N5^1^ 9j^iH>i &c>1t}. ^1^^^ L4^ 
33 N2^Al-^-Ei 33 N47}*1^ <y^El^ &°}^. L5^ 33 N4*lH «-Ei 33 

N5^1^| ^I^^ii 

<198> £ 8a^ ^^s]^- ^- ^tifl^ A>olofl ^]i^H(5)'?>ol -g-av^ ^2^a1^o| ^o.^ 

O-A}^ ^-folcf. oj ^JjLofl NloflA^E^ 33 N3?M^I LlO^r ^£ 

<=K ^71^, 9J^€^ LlO-gr ^2-^1 oflo] ^3^«flAi^( £ 40^ 100)o \) g^igQ ^tiflAjcfl 

<199> n ilO=il+Z2 

<200> oj ^o. ( 33 N1<HH«-Ei 33 N5^1^ L20£r tf-°r^ <^7}x), 9i 

3^ L20^r £ 4^ ^2^wfl>Jd^(40)ofl ^U^H] cfl^l- cQoi^^s. 1- ^ &<=K 

<201> 23 L20=Ll+L2+L3 

<202> £ 8b^r nfl^Sl^ ^ «4J^ A>oloH ^fli ^ ^fl2^H(5)(6) S.^7> 
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^ £ ^H$]- °1 ^ Nl^H^ 33 N3?M<^ °!<3^ L30 

-gr 4-§-4 £4. °$7W, <*i^€^ L30£- £ 6^ ^]47fltiflAi^ (200)^1 *fltifl*H 

<2 ° 3> Z30-Z1I ^2X(Z3+X4+Z5) 

[^^-Ai 3 ] Z2+Z3+Z4+Z5 

<204> o] ^-f f NloflA-]«-Ei ^ N5^H^ ^H^i L40£r ^4 <*| 7H , o] 

L40^r £ 6^ ^l5^tifl^^(300)^l i^Mel A^ 6 ^ tfltb <3 



<205> 

[^^V-Ai 4 ] ~"~ ~" ' Z2+Z3+Z4+Z5 



Z40=Z1+ (^3)X(Z4+Z5) 



<206> nfic-fl, £ 6-i: ^d&SH, *j|3 ^ ^4^wfl^i(208)(304) AA$\ *%%°] 

-g^l-t^ L5^r L2Sf ^-Tfl £nK St!", >S*H 5^*1, *fll ^ *« 

2^ = (5)(6)<fl tfl^: <£M€^tt 33 N2<^^-¥-E] ^ N3^1^ ?]5jEjAo]) ufl-f 

afll ^ ^)2^ = (5)(6)«^ tfltb 0 Jlild^ L3 £ L4^ ^-a]^ ^ &t}. ojofl 
ef, <?1^^^ L20, L30 ^ L40^ 44 L21, L31 ^ L413. ^€r°l 7p§^}^ O. 

<207> [^^j-Ai 5 ] Z21=Z1+Z2 



<208> 

[<r«HI 6] 

<209> 

[*r*M 7] 



Z31=Z1+^- 



Z41 = Zl + 4^- 
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<2io> <fl<q. ^-o], L10 > L31 o]5L, L21 > L4101S.S., ^UH3 *H«1)>*d ^S^l 

<211> n*BH, ^Vtgofl o]*l i^E]^ BGA 3*fl7]*HH ^ ^ jfltifl^^H 

(stub)mM #^sq^, a]jt <y#^ 7|-^*b Jl^r te^l^l^ .np-^«>l 

<2i3> M. ^Al^oflA^ ^5 ^ ^16^^(105)(211)(307)^1 ^^l^i 

&<>] ^nx\B\o^ jL2f 7 > Ji^s)^ ^el-S, ^I4^^3fl = (209), ^eU^sflS. 

(306) 3l *H2^H(6)7 r cj ^Hl^ <a^^^sq- ^«j-o] #^5H aliE^Sl 

<2i4> ^ ( E 7a o)lA^ ^13 ^ ^I4^^^i(208c)(208d)2f £ 7b<HH^ ^5<a^^(304c) 

4 ^13 ^ ^4<a^^i(208c)(208d)^: 5L^-SRr ^l3^fl afl ^(208)^1 ^3^^(105) ^ 

ofl tifl^£]7l nfl^oll, ^3 ^ ^]4<?1^^ (208c) (208d)^r 3L#Sfl^ J£Sf^ 

(conductor backed CPW)<>1 ^ ^cf. n^sj-^ , _n#<^ ^7l^l^7> ^B|^ BGA sfl^l^l 

(M4H1 ^-g-€ ^13 ^ ^ll4<?! ; l^(208c)(208d)^^ ^S^xr tfl^ <i «J-#jLSf 
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<2i5> ^14^3 X\d\] 

<2ie> £ 9a^ -g- dUcq nf-g. ^e]^ BGA *fl7l*l^<*lM *H6*fl«fl>!d^ (60)^1 

BGA ^]7^wfl^^(70)^ ^afl^d-i- 7fl§f^ SL3, i^HH 

<217> ^Al^s. ^x^^-cfl ov*| -M^Sli £ 1 ifl*] £ 8b*\) ^E] 

<218> ^AH^H ^3^Al^fif Hl^H *fl«fl^ *^^M *fl«ti*l ^E}]7l- 

€3€ ^HHl tfl^H ^tifl^l ^ H)-^- ^E]^ BGA 3fl7l^LH 

^ sa-a- 

<2i9> £ 9a oi] s_x\q ^ ^-ol, ^6^afl^d^(60)^: ^6«hE3l^(£*l5i|*l *l]l€ 

E^3fl = (61), ^16^^^1(62), ^117^^^(67), ^7^^(64), ^ll^lsfl ^ (66) ^ *fl7 
^^(63)# i^-tW. <^7H, *H6*KE^£- *113^H1^ ^aVE^CE 6^ 101)2]- 

<220> ^1^4^(61)^ C7-4 ^l6^Hfl^l^ (60)^1 tifll 

^nf. ^1^^(61)^ ^l^^Afl E ^ = (61a), 1^ *1 JEL (61b) ^ ^fll^-M 

sfl = (61c)l- i^-*Vcf . 

<22i> ^]i^^AjiEi2fl = (61a)^r ^I6^fl«fl^i^ (60)4) StHa ^16^VH^^(H^1S|^1 

^l6^^3fl = (£AlS)^l £>-§-) 2^ ^7l^^S *Hl^^£fl.EL(61a)^ 



77-39 



1020030026581 #^ 2003/5/10 

^z^^S. <&%&^. ^ll^^l€^3Jfl^(61b)^ *1l6*flBti*i^(60Hl 

^cf. nJ-eM, ^1^*1 ^ ^ (61b) ^ ^-^S] 3*] ^^><4 £713.03. ^^€4. ^1^1 

3£fl^(HAl£l^ ^7l^O.S. <g^^Cf. ^H^M, ^]l^lS^lBi4-^(61c)^ ^1^-^ 

<222> ^16<?!^^(62)^ ^]6^€<a^^(62a), ^16^ *1 9!^^l(62b) ^ ^6^1^^^^i(62c) 

<223> ^I6^i^<a^^(62a)^r ZL ^ll^^^E^^(61a)^ ^71^^.5. ^sM, 

H ^]7^i€^^^ = (64a)^ #7l*]°.3. ^^^cf. ^6^*] ^^^(62b)^r ZL 1^ 

°1 ^l^^^lEi5fl = (61b)^ ^7l^O.S ^^M, H EKf^ ^]7^^]^^3£fl = (64b)^ £ 

<224> ^117^^^(67)^: =L Q&o] ^7^1^^^2fl^(64c)^- $.7}*\<Lg. ZL Ef^ 

£ ^]l^lS^l2flS.(66c)^ ^7l^^.S M^tf. 

<225> ^AHH*|i-, C7°fl i« ^17^1^^^ 3fl ^.(64a), ^7^ *1 U^g sfl^(64b) 

^ T^Jr^sfl ^(64c)^ ^o] 7 > ^ ufs7l ^°\) , *H6#€ <3 ^ (62a) , *H6^*1<3 
^(62b) ^ ^I6^l5l^^^(62c)^ *H^r ^I7^i^^^3il]^(64a), *fl7^1 ^ sfljEL 
(64b) 31 *U7^1:£^ sfls.(64c)^^ yfl^ofl trfe} cfscf. ojofl tflsflA^ 
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<226> ^yw^sflc^)^ ^7^^^^3fl^(64a), ^l7^^1^^3flH.(64b) ^ ^17^15:^^311 

= (64c)# i^tf. ^17^^4^.(64)^-^1^ ^l3^Al^^]^2f ^ ^U^H(S 65} 5)7} 
yfl^ls]^ ^l^H(5)5l- #71^0.5. o^sl^. 

<227> ^17^1^1^^ 4 = (64a)^ ^l6^^<a^^(62a)5l ^7l^o.S *ll73 

. *l^s|l;E.(64b)^ ^16^^1^^^(625)31 ^7|2jil ^^^^f. 

^l7^1S^^2fl = (64c)^ ^I6^1s<a^^l(62c) ^ ^17<?1^^(62) a}°H tifl^sH, ^6^1 
5.<£7A#(62c)2] ^ ^17^^^1(62)31 AAA $.7}x\°.S. <3.%&t±. 

<228> ^17^^4^(64)^ C7<Hl tflsH A^ ^°lt 7>^lr^-. ^, £ 9a 

oil 51 a]^ H>5q- ^•o] ) ^3^3g5i]c(64)^ C7<>11 ^7)*)°_3. ^o] HI tfl*l 

H4!- 7>^l£^- ^11 67fl wfl ^1^(60)^1 till 4. 

<229> ^1151-^1211^(66)^ 4l^l^2l-xl3fl = (66a), ^11^^2l-xl3|l^(66b) ^ ^l^l^sl-^sfl 

H.(66c)-& i^cf. ^llBl-^lsll = (66)^ 51 7a^l^5l ^4^^4^(209)^- *fl2^1J:£-^ ^ 
= (110c)^l 7l^o] ^Eflcq ^ sfljE.olrl-. n}^, ^^^^^(ee)^ *H3^UH 

d\)X\<% ^ ^12^H(£ 6^1 6)^1- ^Tfl £H ^l^S ^^SlJI, ^l3^Al^oflAl5)- 
£-^5}-°H(:£ 6 o| 3)0] ^7l^o.S ^^t^^. ^1 1^1211^.(66)51 aj^t!- 

71^^-il- 5}*H, zi tg^Kg- E^^O] %o) W^Zj^t]-. 

<230> ^U^i^Sl-^3fl = (66a)^ ^16^*11^ (60 A9«J-^ ifl*] AIO^AS.5) ^-*> 

7K V *1-5H1 ^ ^Efljg. tifliq^r}-. ^U^^el-^5ll^(66a)^ ^17^^(63)4 ^7)3 0.5. 
^^^cf. ^e^, ^ll^^£l-^3|l^.(66a)7> ^17^^(63)^ H^S. S}^ 3} 

°1 ^Il^^lel-^l3ll = (66b)£ 7ll64tiflAj^( 60 )Aj-o 1 iA-l ^] A10^ v ^ 
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$ ^Hfls «fl^4. afll-tiie^H ^-(66c)^ ^]6^tifl^^(60)^ 

<23i> ^17^1^(63)^ ^116^^^1(62) ^ ^lie|-^3fl^(66)^ ^7} ufl^ofl £ 7a^ 

^5^^(211)4 ^^-ofl &0^fe. *}o)2~ ^ 7)^ ^ 3}-g-Ol ^<3j^ SS 

<232> £ 9b oH ^ol, ^7^Wfl^l^(70)^r ^7^^ ^ (IE A] £) ^ ^), ^2^1 

E]3fl = (71), ^118^^^1(72), ^19^^^1(77), ^18^^S sfl = (74) , *ll9^ afl = (76) £ *H8 
#^(73)# i^-^cf. «^7l>H, *H7«VE^£r ^13^a1^o) ^5^-^^ (301)4- -g-«J*} 

<233> *D24flEl*l|S.(71)fe- ^l2^-S^Bl3fl^(71a) ) ^l2^^1^lB^c(71b) ^ *H2^ Jl^El 3tfl 

= (71c)* S^>J1, ^l7ti>£^l^^l |^jc^ xj7l^o £ <S^€4. *1l2 

^^^1^211^.(713), ^112^^1 ^31 Ei3fl^(71b) ^ ^l2^15l^lBl3jl^(71c)^ AA £ 9a^| *lll 
^^^]E-l2lls.(61a), *fl 1^*1 ^3)1;!= (61b) ^ ^U^lJl^lE^^(61c)^l Cfl^-£]£S. ^Al 
^ C8<^1 ^o_S, ^117^«11^^(70)^H1 ^IS. Hfl^^tj-. 

<234> ^118^^^1(72)^- ^I8^^^^^(72a), *)18^*1 ^^l (72b) ^ ^8^1s^^^l(72c) 

* ^Il8^i^^^^l(72a), ^I8^^1^^^i(72b) ^ *118^!Jl«3 ^^l(72c)^r AA 

S. 9a^l ^I6^i^<a^^l(62a), *ll6^*l (62b) ^ ^^Ul^^^cHI tfl-g-SlJE^- 

*H7*flwll^(70)^ofl ^^^cf. 

<235> ^I9°l^^l(77)^r S. 9a^l ^17^^^1(67)^1 £fl-§-:&|;£-i=- *H7*fl«ll^ (70HM1 

4. 
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<236> *118^ *fl£.(74)fe ^8^^^^ifl = (74a), *)18^*1 ^ A 2= (74b) ^ *118^1Jl^ sfl 

^(74c)t- S^W. ^I]8^1^^ :s §sflc (7 4 a ) ) ^g^^l ^ S. (74b) ^ *fl8^]JL^3fl^ 
(74c)^ £ 9a^ ^l7^i^^^2fl = (64a), X|7^^1^^^ = (64b) ^ ^^JL^sflS. 

(64c)<^l tfl-g-S);^ ^7^tifl^^ (70)^1 ^I8^^2fl^(74) tf^fe- *fl3^Hl 

*IM3 ^1^ = (3E. 6^1 5)7}- wfl^s]^ ^11^5.(5)5+ #7]*j-°3. nJ-eM, *H8 

^^5fl^(74)^ ^ll^H(5)# cfl 7 flS *H ^l]7^^5fl^(£ 9a^ 64)5+ ^3. #713 O.S. 

<237> *ll9^ 2)] c (76)fe *H9^*1^2fl;El(76b) ^ ^9^1^^^ ifl^-(76c)» i^W. *fl 

9^^1^^§^^(76b) ^ ^I9^1^^^sll^(76c)^ 5. 9a^1 ^1^*1 3fl^(66b) ^ 

^l^lS^]3fl = (66c)^l tfl-§-5]£^. ^)l77flafl>5d^ (70)^H *8^€i=k *ll9^ sfl = (76)# 
°fl^ *H3^HH*|£l aj^SCE. 6^ 6)7} Mfl^l^ol O] ^O] ^Z^jO^ 
cg^cf. ^I9^^3ifl = (76)^ ^]2^H(6)» nfl7flS *H ^111^1^ = (£. 9a^ 

66)5+ *i7]^0-3, 

<238> *fl8*i^£K73)£r 3. 7b$\ ^16^^-^(53)21- ^ *><>lfe 9X<L^, ZL *}--§- ^ 

7l^ -^^*V 3-^3. 1- ^ ^AiELS ^^Cf. 
<239> *fl 6 ^ ^17^«11^^(60)(70) 7fltifl^^ ^£]7l ;*f|6 

^ *1l7*fl «fl *i^(60) (70) <=>] BGA sfl?^^^ s. 9a$\ 3.*] B] E45+ £ 9b^| 

3.^ ¥47} ^3. SHN^lJE-If- 
<240> *fl 6 ^ ^l77]ltillAi^(60)(70)ol ^E}^ BGA sfl^H ^#3^ ^5^1 *flS 

= 3.41^ <*HP<3 ^ 41^3* 3l*H *fl6 ^ ^17711 ufl^^ (60) (70)^ 
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<24i> o]<4 £o] t ^Hofl^fe., ^ 3^ a] ^2}^ ^lS^^^o] o>u|b} ^-g^ * 

tfl«flA-lJE. ^112^H(£ 6^1 6)7> 11 ^ ^ cfltb M 

^7} #^cf. nl-eH, ^o]^ 7 > D]^- ^ 5at)-. 

<242> se*}-, ^AHl.^r ^l7^^§3ifl c( £ 9a ^ 64)s q. o]9\- tfl-§-s)fe- ^l8^^2fl = (i 9b^ 

74)7]- ^ C7 ^ cgofl cfl*}cx} db^^ 7f7l£S afl^l^ji, o].^-s) ^ 

^^HH ^3. Sl^^r ^ ^^2fl = 7 > f^Ai C7 HL^ C8^1 tflSfl Cj-E 
7>*m ^2:* 7>^t}. o]^ ^ofl ^(|3^H^>H^ = 6^ 5)7> % 

C7 C8<>fl tfl*M ^ln^ZL « 0 >^ o.S. afl^l^cf. n}eH , >fll^ = (5)7> f^'id 

C8^ tij-^o- ^ yfl<l^ nfl^Cf S^sr>7fl 7flHflAiol wfl^^ ^ 

^, zj- «^7>2] m^yy $o}x]b.3., ^Hfl^d^ol ^<g^^ol -o^lsl^^^ ^ 

<243> ^5^Al<^l 

<244> £ iQa^ ^a^H 14s. TgB)^ BGA 2fl7l*l^olH *fl8*fltifl^(80)£| 

BGA zfl7M#°lH 9*11 wfl ^(90)^ ^wfl^l^- 7flef^o.S q-E)-^ ^-£ojtf. 

<245> ^. Mj-tg^ ^X\d\}^. ^^6\) Qoj ov A 4 £ 1 £ 9b°fl ^B] 

^ BGA 2fl7l^l^ ^IL^ ^.o}^ ^ ^ 71^ 7}*)^ ^SL±<$ cflslH^ 

<246> ^ AjAl^oflA^ ^4Aj A joflS>}- ti^H 7flHll^^ <$6\] Mfl ^ «fl ^ ^Efl7}- 
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^ ^ €• £°WM 7>^1 7}e^ ^a]^- 

<247> £ i0a<^l £A]^ «>sf ^•o] > Hfl^i^(80)^r ^]4^Al^cil^^ ^67flyfl^^(60) 

21- ^^^>s.s. 

<248> ;£ lObofl ti^ ^o] ( ^9^tiflAi^(90)^r ^l2^lE^5fl=(71), ^18^^^1(72), 

^l8^^sflJE.(74) ( *H9^*1^2fllEL(76b) ^ ^9^^(93)^- 
<249> z\)2m] 3xflJ=(71), ^18^^^1(72), ^I8^^3zfl^(74) ^ ^19^*1 ^ =U -El (76b) ^14 

^7^tifl^^(70)<Hl^^ f<a5}ES ^-§- 5Eth ^l9^^(93)^r 

H *ll4^A-|aflo} ^8^^(73)2)- <*?i ^Vol^ ol^l^>, ZL 7l^ ^ ^--g-^ ^4^ 

AHls] ^18^^(73)21- ^^5- ^-g- ^tH}. 
<250> ^8 ^ ^ll9^till^^(80)(90) ^^1 *fltill^i#Sl t$^-^o} ^5l7l ^«H, ^18 

^ ^I9^wfl'tl^(80)(90)ol ^El^ BGA sfl^l^l^ 0 !! ^*<t*) £ 10a2l 3.*)^ E5£f £ 10b 
51 S-^sl F57> nv^ xl£ s. ^cf 

<251> Til 6^ A]ofl 

<252> £. lla^ ^<>J <^ A jafl6j) rtj-^ BGA slM*l^lM ^11 107fl ufl^d^ (150) 

^ ^flafl-Si-i- 7ll^^o.^ <4e1-\H ^i^£olj7 ( £ Ub^ ^^^1 ^^Al^cH] icj-S. ^E) 

^ BGA sfl^xlf^H ^111^1*11^^(160)^ ^ifl|4i-g- 7fl^ o.S. M-bJ-hH ^^S^cf. 

<253> .g. ^£1 ^Aj^l- ^^^-oll $!<>] ov^ ^^SlJl £ 1 ifl^l £ 9b<Hl S.X\ % ^B) 

^ BGA 3fl7l^2l ^^sl- t 1 ^ ^ 7l^* 7}xl^ ^^oll ^°^*V 
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<254> £ ^AHHA^ aJU^H^ til JH^VC^ ^tiflA}^ ^^^Ml «^ ^Efl7} 

^>%H1 tfl^H ^^l 4^- BGA sfl7l*H 

^ €3 ^°H^ -g-^ *1^1# 7>^1 *}5j-i£ -g-oj^^i 

<255> s, u a o]] Hj-jq. ^-ol, ^ll07]]afl>a^(150)^ *fl 1^^(61), *\}2?}x\n^ 

(156), ^16*^^^1(62) , *fl7^2fl^(64), ^10^4^(157) ^ ^Il0^1^(153)# S.^ 
A. 

<256> ^ll^l^|sfl^(61), ^116^^^(62), ^7^^5f|^.(64)^ ^4^a1^o11^^- 

^Mt^. Hit!:, ^110^1^(153)^: ^. W°l ^114^^1 dflcq ^l7^^(63)3f 
3: 5a^l^r, ^ ^ *l-g-^ *H4^aH1o] ^7^^(63)2}- ig-<Qf>\H-5L 

^^*lrf. 

<257> ^ l2 Hl-^sfl£. (156 )^ ^2^^51-^511^.(1563), *ll2^ *1 5}*1 nfl JE1( 156b) ^ ^12^!Jlh1- 

^H^(156c)l- if-*14. ^l2Hl-^l5fl^.(156)^ ^1 10^ till ^1^(150)^-21 47>^> 
El zj-zfofl wfl^l^cl-. ^2^14^(156)^, ^l^lEi3fl^(61) zl-zl-ol ^^*1 ^a^e] 
*11 lO^fl tifl^d^ (150)^-^1 ^>2l-f 47>^}sl zj.zJ-ofl*}*l 7i ei aj\& t] sHl gfltg-si 

^ 10*11 tifl^( 150)^-^1 7>^>Slofl afl^tf. ^ ; £ lla^l^-1 w}^ Ql 

*ti#£]^r ^1251-^3111^(156)^ €^ 71-^Bloll, Q2^oil Sfl^S)^- ^1251-^H^ 
(156)^ ^U^AHlsl- £o) ^}4f 7HV^>e1o 1 1 > Q3^-£-<^ ^fl^^ ^1251-^311^(156)^ 

y}^}^\<>\} tifl^l^ci-. 

<258> ^10<?!^^l(157)^r ^clo] ^ 7 A] Jr ^ o§ sfl = ( 64c ) Q ^7l^^S , ^ E}- 

^ *ll7^1^5l-^l5llc( 156c)s1 . ^7l^ ^^t}. 
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<259> £ llb«=H £^1^ *M 11*11 ^^(160)* ^12^1E^ = (71), ^18^^^1 

(72), ^1111^^^(167), *l]8^ 4^(74), *HlO^ sfl = (166) ^ ^1 11^^-^(163)* i 

<260> A}2^]AlLOl), ^118^^^(72) ^ ^]8^^2f|^(74)^ ^4^^]^^ ^t}B.S. ^ 

^-i- St, ^11*1^3: (163)* =L t§^-o] *\]4<£*\c%2\ ^8^^(73)^ 

^Mfe ^ ^ *}--g-* ^114^^^^ ^]8^^(73)3l- ^°a*>H.S. ^ 

<26i> ^11^^^(167)* 5. lla^l *)1 lO^^K 157H1 tfl-§-5};£J=- ^lll^flwfl^d^ (160)^^1 

<262> ^110^^311^(166)^ *1]10^ *1 ^ 3fl = ( 166b) ^ ^]10^^^^1 = (166c)# 5L^tb 

tf. *fl 10^ ^l^afiS. (166b) ^ ^110^1s^^sll = (166c)^ ^ £ lla^l *fl2^*l sfl 
= (156b) ^ ^I24!&el-X|34|s.(i56c)^ tfl-g-s);^ *fl 11*11 tifl & ^ (160 HM1 afl^m^-. 

<263> ^)io ^lll7flafl>id^(150)(160) z^S] 7flHflAi^ tfl-g-^ol ^5)71 ^*H, 

*fll0 ^ ^111^^11^^(150) (160)o] ^El^ BGA 3])7l^l vflofl ^Va] £ n a s] £.^5} E6 
4 £ lib^l F6ol th4. 

<264> ^]io ^ ii^ll wfl^i^(150)( 160) °1 ^El^ BGA *IM*H 3**11, «K£*ll 

afls^tf^ HS^li <&3^ ^ 4l^M3# afllO ^ ^Hl^«B^d^(150)(160)-S- 

<265> oi<4 ^-ol, ^HH^ ^12^1 3flS.(£ lla^l 156)21- Ojofl t}}-§-£^ ^llO^^S 

sfl = (£ llbfil 166)7} ^0.5.^, ^i^^sl o]^ Bfl^sjfe *flio ^ ^ll^till 
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^^(150) (160) A>o] ^ A7\^7\^\ ^H4^Aloflofl^^ ^ aj^HCE. 6^ 6)7} -g- 

<266> Ql«-£ *| Q2-^°1M 3 AlJrAl ^o] 7 > ^-oHTll ^H ZL ^lS^ o]^^ 

<267> Stb, ^12^^(6)7> X) ll^fl tifl^(160)# X]*]^7] ^>^^ *>5.3. f 

*H lO^fl «fl<id^(150) ofl tfltt afliiTflBfl^ (160)^1 *H1 <£^°1 IHHSck 

<268> ^7^A]_oj] 

<269> £ 12a^ ^^A]oflofl 4^. BGA ^ 127)] tifl ^ (170) 

Si ^tiflA^ 7 fl^O.S M-El-^ ^E^JI, £ 12b^7 £ ^^AHlofl Oj-s. 

^ BGA ^Hf^i ^| 13^11 tifl (180)21 ^tiflAlo. 7 fl^al^s q-Ej-^fl ^S^lcf. 

<270> i^o} ^^Hll- ^^*H1 $H 5. 1 tfl*l £ llbofl E*l€ ^ 

E]^ BGA 5fl7l^]^ ^ii41 ^ 7Mb tfl«i)>Hfe 

<27l> a. ^AHHHif. HIjiI^ *fl«ti^ §^^ofl yfl^^ ^HflAl ^Efl7> 

tfl*H ^^^iq. oj&ltb ^wfl^d ^tfl #^1 BGA ^^l^ltfl 

3 -"M^ €^ A>%>^- ^o] ^o>ollA-l -g^o} ^Al^g. 7 j.*l ^eJ-Tg -g-o^l-Tll 

<272> £. i 2a oll £Al^ u}a}. ^-ol ; ^l^^Hfl-a^ (170)^8- ^ll^E-1 3flH.(61), ^12^511^ 

(156), ^]6«!^^1(62) ( ^1110^^^1(157) , *]]7^ sfl B. (64) , XI 12^^(173) ^ *l|lt-H 

2flJB(177)l- i^-^q. <^7l^ ( «-Jr ' d 'i=. Dl Pi 3fl = l- qBf^Cf. 
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<273> ^l^lB)3fl = (61), 7ll2eH^(156), ^I6^^^d(62), ^110^^^(157) ^ *H7^ 

^^(64)^ *fl6^H14 *fll0*ll wfl ^(150HH4 -g^V-E-S. 5E^r, 
^112^1^(173)^: zl tg<$o] ^16^aH1^ Tfl 10*1 ^-#(153)4 x}*}^ $1*)^, =l 

71^ ^ ^l-§-& *fl6^Hl3l ^110^1^(153)31- ^^tVcf. 

<274> ^lclPl3ll^(177)^ *ll 12*11 «ll ^1^(170)^1 4S*1&) ^i=l ^°\] afl^l^cf. Tflic] 

ol3fl^(i77)7> 7fl 10^^-^(153) 4 ^<&s\S.^ ^]lt>|^l2fl^(177)^l- ^110^1^(153) 4-°l 

^ dfc.^ ^ n}!^!}. ^- ^AHloflA^ 7fl 127fl tifl^ (170)^1 45.^ Z}"Z]- 

7l$O.S. 2)~f°ll 27JH # 167fl2l 1D1*1 3fl IEL( 177)71- ^11*1^14. ^1 ltf *1 ^ JEL 

(177)^Hm # (dummy ball; &^g-) 0 l c| wfl^SlJL, afl l^ *1 sfl = (177)^ 

<275> £ 12b<Hl £Al^ ^-Ol, 711 137fl Hfl^^(180)^r *H2^ 4^(71) , ^8^^^! 

(72), ^111^^^(167), ^I8^^3llc (74)i 7)1 10^^311 = (166), *ll 13*1^(183) ^ *ll2 
cl *1 ^ = (187)1- S^t^. 
<276> 7ll2^E^ = (71), ^118^^^1(72), 7)1 H«d ^(167), *1l8^ sfl = (74) ^ *Hl0^ 

3fli=(166)Tr ^ll6^AHloll7ifil- J§-<£*\H.S. ^-8: ^§^4. 5&*h *ll 13*1 ^£(183)^ :± 
^^-°1 *ll6^H14 ^11^^(163)21- 7>ol^ ^l^, ZL 7l^ ^ 7)16^ 

71111^^(163)4 f^s}£S. ^-g. ^3=^. 
<277> 7ll2DlDlsll = (i87)^ 5. 12a4 *H lc) *1 177H1 t}l -g-s} Til 13*lH*i ^ (180)^ 

oil afl^l^cl-. 7ll2c-lDli£ilH.(187)7l- 71113^^-^(183)4- 3^ A]2v^ v] zfl je.( 187)4 

^113^1^(183) o\) ^ ±^o) ol^^-^-ol n>^^cl-. 7fl2cH^ = (187)^1^ =L 4 

U) §0] tifl^SlJl, 7ll2Dlnl 3flc(187)^ ZZ. DlDl §321- 7-1^. ^ ^ ^ ^^1 
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7> <&3J3.°3. JL^S\7] 3*H, >Hl ^ *H2cMBfl 2= (177X187) DM l-^l ± 

^3 ^ o)€\& bin] 1-^ 12*}) wfl-id^ (170 HI tflsH all 13*11 «fl 

-id^(180)-§- *M*>7l fl^ «l^tfl *Vx^-. 

<278> ^]12 * »]l3^flflfl>d^ (170X180) ZJ-ZJ-S} 7-flWfl^#3 tfl^-S^ol n>^5l7l ^ *M , 

all 12 ^ ^1 13^fl wfl^i ^ ( 170) ( 180) o] BGA sfl7l*l vflofl £ 12a3 SL*\z] E7 

4 £ 12b3 S-^S] F7^1 ^ ^^^.s. *Vch 
<279> ^12 * all 13*11 wfl*J^( 170) ( 180) °1 ^E]^ BGA *IM*H -g^fe #51*11 

*l|a*3#3 SS^li ^ ^^-§- fl*H.^|12 ^ *ll 13*11 «ll^ (170X180)^3 

<280> ^-o] ( ^Al^oflA^ >fli ^ ^12c]xj1^ = (177X128), H^Jl D|Pl l-o] 

*fl-§-3^r all 12^11 «fl>*i^( 170) 41 tfltb afl 13*11 tifl^^ (180)3 *H1 *J:3^ 0 1 *fl 

<281> ^18^A1<^1 

<282> £ 13^ M. Qj4]A]ofl6j| tcfs- ^E^ BGA 5fl^l^l(M5)# 7fl^_°S 143^ 

#^5i°13. 

^ BGA sM*13 ^H^3 ^ ^ 7}x]±= ^Aj^ofl t^A^ ^.<y^. 

<284> £ ^jAlofloflA^ ^13^A1^<4 ti^H ^tifl^^c) ^ ^^7]. A >^- 
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o]) tfl*H ^^W. 3# $31 3 ^^ofl n).s. BGA 2|)7l^vfl^ ^ 

3 4^£r ^- ^-rgol ^-oHl^ ^Al^. 7 j.*l ^-ol^Tll ^Al^- ^ ol 

* ?H4. 

<285> £ 13o)) *\ 44 ^-ol, i£^o] oJaJaHH O)-^ ^E}^ BGA 

2fl7l*l(M5)^, ^1^E]^(400), ^12^^^(500), 71^(800), £-^4°H(3), *H2£-^4 
°H(600) ^ Xl2-g-4Xl(700)-I- ^flt!:^-. 

<286> XU^E^UOO)^ XH ^ Xl 5X1^^ (200X300), XU ^ Xl2^H(5) (6)» 

^^4. Xl4 ^ Xl5XlHfl*I^ (200X300), XU ^ Xl2^(5)(6):£ Xl3^HH 

<287> X]2^4^(500)£r Xll^E}^ (400 HI tfl-§-4^. 7>^rf. ^12^^^(500) 

£r Xll^E}^ (400)4 ^^tb 7H3^51 &4. Xl2^El^ (500)^1 7^(j£®)^ X| i 

El ^(400)4 ^£(±EH1 3 3" ^€4. 

<288> 7l^(800)^r XU^E^ (400)^1 ^^(J£®)^: 44 ^^4. 71^(800)^ 4^( 

MHItt 4-T-4 ^E}^] BGA 3fl7l^l(M5)# #7l3°-S <£^*\7}^ X|23E^>y 1-(900H 
«ti*1^4. 

<289> ^-^^o]o^(3)^ XRXltifl^ (200)4 71^(800)^1 *]S. &7}^°_S. <3 ^ *1 ?1 4 . 

<290> X]2-£-^4°l<X(600)^ ZL <Q&o) X| 2^ El ^ (500)4 &7}*\0_£. <£^S\51, ZL 4# 

4 #(800)4 #7}*i°_£. <2;l44. 444, Xl2^4°H(9)^ X^^ei^ (500)4 A 

^(800)* &7}^°_£. <a^Ai^i4. 
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<29i> :g.*} 7 fl(700)ir *(|i ^ 7)12^^(400X500), ^ Qo]o] (3) , *\}2^ <%o] o] ( 60 o) , 

zls]jl 71^(800)^ ^(_b®)-i- 

<292> ol St). ^-O], ^Alofldfl/^fe. ^12^^^(500)^1 C-i *fl-g-^0.3.*|, 7l^(l)o| x}*}?;} 

^ ^l^TT *}£^1^ ^°1 ^7>^4. 

<293> o]^ f m. ^-tgcq = oflAi*>7l «>^* ^*HH tfl*H £^l*>Ji A d^\ 

ol 6>qt|.. _SL*13, B-S^^^ A p o V ^-.g. «g^ol §Jol M. tfl 

Cf^tt g ^°1 7>^^§- ^T.}!-^ ^ ol«fl^ ^ fl-g. ^Oluf. nq-Hl-A^ ZL 

sit!- S.€- aj^tt ^ ^ ^^1 ^IIS ?i^£M 

<294> M. ^oj] nj.^. ^e]^ BGA 3fl7l*Hl ^ , ^ 3-^7} 

M-eI-W. 

<295> ^fl, 7flBll^cfl TiSflAlE^ ^^Ol T^S^ ^0_3.*|, BGA 

Sfl^l^l^ ^7} ^7>£l^l S^O^TE ^tifl^^ifl^ cqsfl ^s)^ ^ 

Al^^l icOl^ 7 > *fl«fl4d^ ^ ^£7} ^SlJl 3,*\ #H 

(logic fault )7> ^-4iS)<H olsj^r BGA sfl^-I- ^-g-^ ^l^^l * 
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^^1-71 s]-^ ^^oi ^^l^cf. ttj-eM, ^l^^^l <?>^ 0 1 %H V 3^ 

<297> z^-zl- AJ-^ 7fltifl^#ofi ^fl^TT $ ^ 7flHfl^tflo11 4^0} ^n 7 > 

<298> ^^0_ S _ > ^-fr 7>^1 ^Hl^ BGA J4M*1<*U ^*H, ^^h^S] tt 

¥^ ^£7} 400Mbps <>] JH^r ^lS-Sl-g- afl^-ol ^ oicf. 
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1] 

xli^^^ xii^l^^* i^-^b m^n^-y} X|i«h£.3fl^3h # 
7i ^u^sfl^^h ^7i^ as. XUXW^ 3L^-*Rr Xlix!^^; #7l XU*1^ 

^sfl^sq- #7l X] 1^1^*11 -El ofl AA &7}^°.£. Xl2*l^Xli=<4 Xl2^*1^3rfl 

-ELI- 5L^>^ A2^A^-7\ ^2tiV£^2h #7l ^12^4^^- ^71^^.^ 

^I2^wfl^d^- S^-al, #7l XU % Xl2Xl«fl^°l v\^r #7] XllX!*!!^ 

#°fl °13 tifl^E]^ ^12^ wH^^ ; a o v 7 ] ^ ^ ^] 2 7ll tifl^Ml z|^. ^ ^ 

^^ = 1- $.7}^°.g. ^^^1-71^ XU^; #7l XllX^*^* x]7) JL^f;}^ 7)i&; # 

7) XUX^ll^Hl ^-^2fl-» #71 71 ^ ^7l3]iS ^^Ife -£-^2^H; 

^ #7l 71^:4 <q«-l- ^71^ o_5L o^^Al^l^ 51*1^ ^(conductive ball);^: 
H*)^ BGA 3fl7l^ofl 

#71 XU ^ X^Xltifl^^, XI 1 ^ X^sflS. ^ofl Z^-Zl- ^#Slol tfl^fe 

XI 1 ^ Xl2*i^-^ zl-zl- i^ji; 

#71 XU^^^r, #7l X]l*I€^X]^ ^ #71 XU^^l^^c ^oflA} A}BP€ 
^>M-2f ^1 71 ^ JO <?! ^ Si ; 

#7l Xl2^^^r, #7l XU^^Xl-E. ^ ^-71 Xll^^l^Xl^ f^H^l ^^1^ 
^7l^O.S. ^?JSl^ #71 Xl2#-^3flj= ^ #71 Xl2^]^zfliEl f^H<i) o]± ^u}-^ 
^7l^ ^S]^ 53 m^SLsL *}±r BGA 3fl7l*l . 
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[^T 1 * 2] 

^71 ^lltiVs^l^^Hl ^fll^^ 3H1 53 -i- ^ ^ 

^ BGA *H7]*1. 
[^^J- 3] 

*fl 2 %H1 &<>H, 

#7l ^ll^^#-gr ^"71 ^ll^Bfl = 7> ^llic#^-# 3L^VJl; 

*>M-sf, ^7i ^u^f^l- ^§-*>^, ^sH=- 5J;-i- ^HJ-2.S ^ ^El^ BGA ^71^1 

4] 

^ V 7l *Hl*fl«fl^°l a^SSjfe *fll#°fl $^5^ 3^ ^AS. ^ 1E]^ BGA 5fl7l 
5] 

BGA 4 ?1 ^1 . 
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6] 

^•71 *fll^- uflofl Mfl^S]^ ^-g- IR^iLS 1^ BGA 3fl7l^l. 

7] 

X] 6 1H1 #7l ^l^Hfl^^r, 

#7l Xl ^3}- ^- 7 ] ^ji^Hfl^^ 3L£>] x3]^-d\] ^ <$3\&£l XH ( impedance 
control)7> ol^-ol^^. ^ls^sflM- £^(coplanar waveguide; CPW)^: 5£^>^ %-§r 
^^°-S. BGA sfl^l^l. 

[37* 8] 

^7) m^S^l^^} A}2^% 3H1 53-8: ^HJ *Rr ^ 

^ BGA 3fl7l^l. 

[37* 9] 

*fl 8 *4] 

^"71 X12^#^-1- ^#*Hr 3;* ^JLS. ^ BGA ^1*1. 
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[3^8- 101 

*fl 9 *<H1 &<>H, #7l ^12^^-**, 

#71 ^12^ till ^ol 3 *fl2#ofl ^#3^ 51* * r £r ^E}^ BGA sfl^l 

[^T 1 * 11] 

*n io %ni sa<H^, 

#71 ^112^^^:21 #sr>l- ^-f-^ *ll2^-°l av 7 } ^^ofl ^5]^ Jf-^ _° 

3. fife ^El^ BGA 
12] 

*H 11 "SoHl Si^H, #71 ^fltifl^, 

^-71 ^12#* v|H Hfl^Sl^ *Hr ^Hl^ BGA 471^1. 

[3^* 13] 

*)] 12 SZ<H^, #71 ^fltifl^, 

#71 ^12^*^1 ^ #71 *11 2*11 till *}£l ^ wl^ofl icj-e). ojsqo^ ^(impedance 
control )7> ol^^l^ *ll2^#2fli4 £^(coplanar waveguide; CPW)* SL^rfe 
f^AS. Sfe ^El^j BGA 3fl7l^l. 

l%?*9r 143 

*ll l %H1 5a°W. 

#71 »U^tifl^^^, #71 *U3i^M tfl^^l^ #71 *lll^^* 7l^o.S # 
7l ^|2^^S1 ^^l tifl^Sl^ *H3^^&* D| i#S}jL, 
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^7l^o.s. ^^tt 51* ^ BGA n?}*). 

1^7--% 15] 

*)1 14 ^1 9X°]*], 

^7l^o.S. ^£1^ ^io £ ^ BGA sfl^l^l. 

[^U" 16] 

l ^oHl 31°]*], 

#7} m^m^, #7l ^1^3fl^ ^-71 ^U^^g 3£fl^ Afo], 5&^r #7} *fll^ 

-8-71 ^fltifl^ ^7l ^13^^^ = ^ cfl-g-s]^ ^14^^311^1- v] 
A oM ^3 ^ ^14^^^^ ^7l^o.^. *«2U=* t] i^Rr 53;* 

^-2-3. *Kr ^E]^ BGA ^71^]. 
17] 

^11^^ = 1- i^*>fe ^llte^l^ ^ ^7} ^l^JXflc^ ^7l^O.S ^^Sl^ *fll 

«^}# i^*Rr ^lll7fl«fl^^; ^-71 ^l^sfl^ol] ^-g-£)^ ^12^^^* i^*Rr ^12 
til^l^ ^ ^7] ^12^ = 3}- 0.5. <a^S]^ ^2^tiflA}* 3Lf-*}jL, #7l ^I7fl 
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Mfl^d^- #71 ^l2^tifl^o] tfl^sqss. aj- 7 ] ^l^flHflAi^^l afl^sl^ *fl2*TN*i^; 

#7l afll ^ *fl2*lH^#ofl AA *8#^ *fll ^ ^12^^§^^# ^7l^^.S -S^l^ 
*flrgH; #7l ^l^Hfl^i^^: H^*Kr 7l^; #7l ^lT-fltill^HMl ^Aj^ -S-^stfiEL 

* #7l 71^4 ^7l^o.S ^^A]7l^ ; ^ #71 71^4 ^-f-* ^7l^o.S. 

^^^171^ 51*1^ 1-;* ^ajtl: BGA 2fl7];*H , 

#71 *Hl;«^, #71 *Hl^3flj= #71 ^l^sflJE. A>ol ; HL^ #7l ^ll^^§ 
3fl.El<4 #71 ^l^sflJEL A>olo]l ^)3^3§ 3 )]c 1 . ^ if-§>Jl; 

#71 ^I2^yll^^ #71 ^lS^^S^cofl cfl-§-£l^ ^j^^sflc^ ^ 
#71 *113 % ^H^^sfl^l- ^7|^£5 ^^l 71^ ^12^ HI: A 
^ ^Hl^ BGA 211 71^1. 

13 T 1 * 18] 

1 17 %H1 Si 0 ^, 

#71 ^ 1 ^ ^l2Allwll^^ A>olofl c-lnl dummy ball)* 3 i^Kr ^-g: -IRj °. 
S ^e}^ BGA 3fl7l^l. 
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